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SUBJECT: DEET: Review of a chronic toxicity/oncogenicity study in
rats, a 8-week dietary feeding dose-range finding
study in dogs, and a 9-week oral dose-range finding

study in dogs (gelatin capsule)
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TO: Jane Mitchell / Walter Waldrop, PM Team 71

Special Review and Re~registration Division (7508C)

FROM: Whang Phang, Ph.D. o~
Pharmacologist Q?V dvoﬁ?s
Tox. Branch II/ HED (7509C)

THROUGH: James Rowe, Ph.D. ﬂﬁ:ﬂim“t; ,
Section Head, Section I g12/95 A

and |

Karl Baetcke, Ph.D. 10 ¢

Acting Branch Chief s e

Tox. Branch II1/ HED (7503%€)

Toxicology Branch II has been requested to review a chronic/
oncogenicity study in rat, a 8-week dietary feeding dose-range
finding study in dogs, and a 9~week oral dose-range finding
study in dogs (gelatin capsule). These studies have been reviewed.
‘The DER for each study is attached, and the citation for each study
and conclusion of the each review are the following:

1. Citation: Goldenthal, E. I. (1995) Evaluation of DEET in a two-
year dietary and oncogenicity study in rats.
Unpublished study conducted by IRDC. Study No.
555-023. January 3, 1995. Submitted to EPA by

DEET =~  Joint Venture/Chemical Specialties
Manufacturers Association. EPA MRID UWo.
43514203,
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Conclusion: Groups of CD' rats (60 sex/dose) received DEET (98.3%
purity) in the diet at dose levels of 10, 30, and 100 mg/kg
for male and 30, 100, and 400 mg/kg for females. Two control

groups were run concurrently. The animals were treated for 2
vears. The findings are summarized as follows:

a. There was a decrease in the body weights of 400 ng/kg
females. The decrease was progressive with length of the
study (®=9% at 26 week and nearly 18% by 104 week) and
showed statistical significance.

b. Food consumption in the 400 mg/kg females was decreased
(8%) relative to the controls.

c. There was a statistically significant increase (%25 to
50%) in cholesterol levels in 400 mg/kg females relative .
to the controls at various measuring intervals.

d. No compound-related increases in non-necplastic or
neoplastic lesions were seen.

Based on results of this study, the NOEL for the chronic
toxicity of DEET in females is 100 mg/kg; LEL, 400 mg/kg
(decreased body weights and food consumption and increased

- cholesterol levels in female rats). No toxicity was seen in
any dose groups of male rats. The NOEL for the chronic
toxicity of DEET in males is 100 mg/kg (HDT).

A treatment-related increase in tumor incidence was not seen.

This study is classified as minimum with respect to female
rats, and meets the data requirements for a combined chronic
toxicity/oncogenicity study in female rats (83-5). With
respect to male rats, the test animals clearly could have
tolerated higher doses. However, it is unclear why kidney
lesions were not observed in the 2~-year study since they were
seen at equivalent or lower dosages in the 90-day and
reproduction studies. This may be due to a physiological
adaptation mechanism. : _

2. Citation: Goldenthal, E.I. (19%94) Evaluation of DEET in an

: _ ' eight week oral gelatin capsule toxicity study
in dogs.  International Research and -
Development Corp.; Study No. 555-027. January
3, 1995. Submitted to EPA by CSMA. EPA MRID
No. 43514201

Conclusion: In a 8-week dose~range finding study, groups of
- beagle dogs (2/sex/dose) received DEET in a gelatin capsule at
dose levels of 50, 100, 200, or 400 mg/kg/day. The control
animals received white mineral oil in gelatin capsule. The
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following results were obtained:

1. Clinical observation data showed a significant increase
in ptyalism in 100 mg/kg or above males and females and
an increase in abnormal head movements in 400 ng/kg
males. '

2. A decrease in body weight.gains was found in 400 mg/kg
males and females, and that in female dogs was more
marked.

3. Food consumption was substantially reduced in 400 mg/kg
females.

4. There was a decrease in cholesterol level in 400 mg/kg
male dogs.

5. A decrease in testis/epididymis weight was found in 400
mg/kg males. However, both gross examination and
- histopathology did not indicate any changes in the testis

N or any other organs.

The reliability of the results of this study is compromised by
the small number of dogs (2/sex/dose) used, and a useful NOEL
and LEL could not be established.

Based on the above results, the registrant selected 400 mg/kg
as the highest dose and 30 and 100 mg/kg as low and mid dose,

respectively, for a chronic toxicity study in dogs. The
selected doses for the chronic toxicity appeared to be
adequate.

This study is classified as supplementary, and does not meet
the data requirements for a subchronic oral toxicity study in
dogs (82 1).

3. Citation: Goldenthal, E.I. (1994) Evaluation of DEET in an
eight week dietary toxicity study in dogs.
International Research and Development Corp.;
Study No. 555-020. January 3, 1995. Submitted
to EPA by CSMA. EPA MRID No. 43514202

Conclusion: In an 8-week dose-range finding study, groups of
beagle dogs (2/sex/dose) received DEET in the diet a
concentrations of 300, 1000, 3000, or 6000/4500/3000 ppm

1 o

During the first two weeks of the study, the highest dose male and female dogs received 6000 ppm test
diet, but the dogs rejected the test diet. The treatment diet was withdrawn at the end of the second
week, and the animals were given the basal diat for *1 week. The dosage was then reduced at week 4 from

6000 ppm to 4500 ppm and at week 7 from 4500 ppm to 3000 ppm. At week 6, this dose group of dogs was
again gwen the basal diet.
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(8.4, 28.6, 93.3, or 19.5 mg/kg for males and 9.7, 30.6, 91.8,
or 11.5 mg/kg for females). The control animals received basal
diet.

. Under the conditions of this study, DEET did not produce any
toxicity at dietary concentrations of 3000 ppm or less. At a
concentration of 6000/4500/3000 ppm, DEET caused food
rejection which led to a decrease in body weight, thin
appearance, fat depletion, organ weight decrease, and.
histological changed in kidneys, bone marrow, and thymus.

The reliability of the results of this study is compromised by
the small no of dogs (2/sex/dose) used, and a useful NOEL and
LEL could not be established.

This study is classified as supplementary, and does not meet
the data reguirements for subchronic oral toxicity study in
.dogs (82~1) :
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Reviewer: Whang Phang, Ph.D. ,//A[zgyf£:> (S/QL?S’
Tox. Branch II (7509C)

Secondary Reviewer: James Rowe, Ph.D. N flnue S]UQS
Tox. Branch II (7509C)

DATA EVALUATION REPORT

Study Type: Two-year chronic tox1c1ty/oncogen1c1ty study in rats
(§83-5)

Chemical: DEET (N, N-diethyl-m-toluamide)

caswell No. 346 ‘ MRID No. 43514203
PC Code. 080301 . DP Barcode: D2112&2
Submission No. S480555 EPA ID No. N80301-051147

Sponsor: DEET Joint Venture/Chemlcal Spe01alt1es Manufacturers
Association

Testing Facility: International Research and Development Corp.
500 North Main St.
’ Mattawan, Michigan 49071

Citation: Goldenthal, E. I. (1995) Evaluation of DEET in a two-year
' dietary and oncogenicity study in  rats.
Unpublished study conducted by IRDC. Study No. 555-
023. January 3, 1995. Submitted to EPA by DEET
Joint Venture/Chemical Specialties Manufacturers

Association. EPA MRID No. 43514203.

Conclusion: Groups of cp® rats (60 sex/dose) received DEET (98.3%
purity) in the diet at dose levels of 10, 30, and 100 mg/kg
for male and 30, 100, and 400 mg/kg for females. Two control
groups were run concurrently. The animals were treated for 2
years. The findings are summarized as follows:

a. There was a decrease in the body weights of 400 mg/kg
females. The decrease was progressive with length of the
study (®9% at 26 week and nearly 18% by 104 week) and
showed statistical significance.

b. Food consumption in the 400 mg/kg females was decreased
" {8%) relative to the controls.

c. There was a statistically significant increase (=25 to
50%) in cholesterol levels in 400 mg/kg females relative
to the controls at various measuring intervals.

d. No compound-related increases in non-neoplastlc or
neoplastic lesions were seen.

Based on results of this study, the NOEL for the chronic
toxieity of DEET in females is 100 mg/kg; LEL, 400 mg/kg
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(decreased body weights and food consumption and increased
cholesterol levels in female rats). No toxicity was seen in
any dose groups of male rats. The NOEL for the chronic
toxicity of DEET in males is 100 mg/kg (HDT).

A treatment-related increase in tumor incidence was not seen.

This study is classified as minimum with respect to female
rats, and meets the data regquirements for a combined chronic
toxicity/oncogenicity study in female rats (83-5). With
respect to male rats, the test animals clearly could have
tolerated higher doses. However, it is unclear why kidney
lesions were not observed in the 2-year study since they were
seen at equivalent or 1lower dosages in the 90-day and
reproduction studies. This may be due to a physiological

adaptation mechanism. )

For appropriateness of the doses tested, please see the
DISCUSSICON section.

F]
. Methods and Materials

Test Article: DEET Insect Repellent (N,N-diethyltoluamide);

98.301% purity). The test article was a mixture of equal parts
of 4 representative production runs supplied by McLaughlin
Gormley King Co. (Lot No. 10111), Miles Laboratories (Lot No.
90003), Virginia Chemical Co. (Lot No. 85227), and Morflex
Chemical Co. (Lot No. N61214-59401). The test chemical was
described as a clear liquid, with a Lot No. of A-1-96, and a
IRDC No. of 8812B.

Test Animals: Five week old Charles River CD® rats were obtained

from Charles River Breeding Laboratories, Inc., Portage,
Michigan. The test animals were acclimated to the laboratory
conditions for 3 weeks prior to the initiation of the study.

Study design'

1.

Dose gelection: The dosages (0, 10, 30, & 100 mg/kg for
males and 0, 30, 100, & 400 mg/kg for females) for this study
were selected based on the results of a 90-day feeding study
in rats (MRID No. 42041703) and a two-generation reproduction
study in rats (MRID No. 40979001).

In the 90-day study, the groups of cp® rats (15/sex/dose)
received DEET in the diet at doses of 100, 500, 1000, 2000,

and 4000 mg/kg. An increase in the 1nc1dence of kidney
lesions (characterized by granular casts, 1nflammat10n,
regeneration, and presence of hyaline droplets) were seen in

all treated males. In addition, a decrease in mean body

weight, body weight gain, and food consumption were found in
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males and females at 500 mg/kg or above.

- In the 2-generation reproduction study in rats, Sprague Dawley

3

rats received DEET at dietary concentrations of 500, 2000,
and 5000 ppm. Kidney lesions (characterized by inflammation,
presence of hyaline droplets and granular casts, congestion
and regeneration of the tubules) were seen in all treated
males. The 500 ppm dietary level was approximately equivalent
to 35 mg/kg. At 5000 ppm (approximately equal to 350 mg/kqg),
there was a decrease in body weight and food consumption in
the F, females.

. The report also stated that in considering the dose selection,

a pathologist, Donald N. Kitchen, who specialized in the area
of renal pathology, was consulted. Dr. Kitchen examined the
renal lesions of both 90-day and the 2-generation reproduction
study. He concluded that the findings of the kidney lesions in
the 100 mg/kg males in the 90-day study and in 500 ppm (& 35
mg/kg) and 2000 ppm males in the 2-generation reproduction
were of similar origin and severity. Therefore, 100 mg/kg was
selected as the highest dose for males in the chronic study.
Based on decreases in food consumption and body weights in
5000 ppm (=350 mg/kg) females in the reproduction study, 400
mg/kg was selected as the highest dose for females (please see
DISCUSSION section concerning the Agency's decision on the
dosage selection).

Test animal assignments: Three hundred males (weighing -
from 273 to 325 gm) and 300 femalef (weighing from 190 to 224
gm) were randomly assigned to the following test groups;

Dose levels (mg/kg} Number of Animals
Male / Female Male __Female
0 (Control 1) : . 60 60
10 / 30 . 60 60
‘30 / 100 : 60 60
- 100 / 400 60 60

0 (Control 2)% 60 60

*: The purpose for including 2 control groups in this study was to collect data to provide information
on the range of normal or control values for evaluated parameter {For more details, please see Appendix
A). '

Test diet preparation and administration: The test
diet was prepared from a concentrated premix, which was .

. prepared by adding appropriate amounts of DEET to the diet and

blended thoroughly. After preparation, samples of the test
diets were taken for determination of stability, homogeneity,
and targeted concentration. The test animals were offered
feed and water ad. 1lib.

Clinical observations: The test animals were observed
twice daily for toxicity, moribundity, and mortality.
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5. Body weights: Body weights of the test animals were
measured weekly during the first 14 weeks of the study and
once every two weeks thereafter.

6. Food consumption: Food consumption was determined weekly ‘
during the first 14 weeks of the study and once every two
weeks thereafter.

7. Ophthalmology: Eye examinations were conducted on each
rat at pretest and in the last week of the study.

8. Hematology: Blood samples were cbtained from 15
- randomly selected animals/sex/dose group at 6, 12, 18 and 24
months of the study. The selected animals were fasted for 24
hours prior to sample collection. The blood samples were used
- for hematology and clinical chemistry. The following
hematological parameters were analyzed:

erythrocyte count hemoglobin

leukocyte count differential leukocyte count
» hematocrit - platelet

reticulocyte count- Mean corpuscular volume

Mean corpuscular : {(MCV)

hemoglobin (MCH} Mean corpuscular hemoglobin

concentration (MCHC)

9. Clinical chemistry: The following biochemistry
- parameters were determined:

sodium - potassium

chloride calcium

phosphorus N total bilirubin

aspartate aminotrans- alanine aminotransferase

~ ferase (AST) (SGOT) (ALT) (SGPT)

urea nitrogen creatinine

total protein albumin

globulin glucose

alkaline phosphatase creatine phosphokinase (CPK)
cholesterol direct & indirect bilirubin

albumin/globulin (A/G) ratio

10. Urinalysis: Urine samples were collected durinq'the fasting
period, and the following parameters were examined:

color and appearance volume

specific gravity microscopic elements
PH protein

glucose: : ketones

bilirubin occult blood
nitrites ‘ urcobilinogen

leukocytes
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11. Pathology: At end of 2 years of treatment, all animals were
weighed and sacrificed with carbon dioxide over a 6-day period
with animals from each group euthanized on each day.

a. Necropsy: A thorough postmortem examination was
conducted on each animal. The abdominal, thorac1c, and
cranial cavities were specifically examined for
abnormalities.

b. Organ weights: The following organs were removed,
trimmed free of fat, and weighed:

adrenals liver

brain with stem ovaries
kidneys testis
heart Spleen

C. Histogathologz: The following organs were removed,
placed in the phosphate-buffered neutral formalln and
processed for microscopic examination.

adrenal kldney (2)
aorta liver
bone (femur & sternum) bone marrow (femur & sternum)
lung with bronchi heart
bone marrow & smears lymph nodes (tracheobronchlal
brain mesenteric, mandibular)
eye with optic nerve mammary gland
gallbladder pancreas
GI tract: pituitary
esophagus . prostate & seminal vesicles
stomach salivary gland
duodenum sclatic nerve
jejunum : skeletal muscle (thigh)
ileum skin
cecunm spinal cord
colon spleen
rectum tissue masses
ovary thymus
testes with epldldymls thyroid/parathyroid
trachea urinary bladder
uterus/horns/cervix gross lesions
vagina-

- A grading system consisting of trace, mild, moderate, and
severe was used to define any gradable lesions for
comparison purposes.

12. Statistics: The details of statistical analysis methods were
excerpted from the report and presented in Appendix A (p.15).
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Quality assurance: A statement of no data confidentiality
claim, a statement of compliance, a flagging statement, and
a quality assurance statement were signed and included in the
report.

RESULTS

1.

Test diet analysis: The analysis of the test article
indicated that the test diet formulations were uniform and
that the test substance was stable in the diet for 2 weeks at
room temperature. In addition, periodic concentration
analysis indicated that diet formulations were generally
within an average of 1-2% of the nominal concentration.

Clinical signs: No compound-related toxic signs were seen.

Mortality: There was a slight decrease in the survival rate
in 30 and 100 mg/kg males, but a dose related effect was not
present (Table 1). Therefore, the survival rates between the
treated and control animals were considered to be comparable.

Table 1'. Survival Rate at 105 Weeks (No. survivor/No. on test)

mg/kg = | 0 (Con.1) | 0 (Con.2) 10/30 | 307100 100/400
(M/F) | :

Males 31/60 30/60 25/60 22/60  23/60
Females | 19/60 23/60 16/60 28/60 23/60

+: Data excerpted from the report, p. 37-56 (MRID No.43514203).

4'

5'

6.

Body weights: Body weights of males were comparable between
the treated and the control groups. There was a statistically
significant decrease in body weight of the 400 mg/kg females
relative to the two control groups (Table 2), and this
decrease was greater as the study progressed (approximately 5%
at 26 week and nearly 17-19% by 104 weeks).

Food consumption: Food consumption in the treated and
control males was comparable. Based upon calculation of food
consumption (g/animal/day) through 104 weeks of treatment,
there was approximately an 8% decrease in food consumption in
the 400 mg/kg females relative to either of the two female
control groups.

Ophthalmological examination: No compound-related eye
abnormalities were found. ,
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Table 2°. Mean Body Weights (g)

ng/kg 0 (Con.1) | 0 (Con.2) | 10/30 30/100 | 100/400
(M/F) : :
26 Weeks (g)
Males 684 689 683 . 694 684
Females 385 389 382 376 352(9%) **

52 Weeks (q)

Males - 789 793 786 793 770
Females 463 465 461 442 405**
- (13%)
78 Weeks (g) |
Males 826 826 - 839 826 788
Females 499 512 517 499 417%%
A (16%-19%)
104 Weeks (g)
Males 809 - 758 . 740 751 740
Females 540 . 525 495 529 435%
' - (17%-19%)

*: Significantly different from the controls (p<0.05).

**: Significantly different from the controls (p<0.01)

{): % decrease relative to the controis.

+: Data excerpted from the report; p. 25 (MRID No. 43514203).

7. Hematology: No treatment-related hematological changes were

8.

S.

found.

Biochemistry: There was an increase in cholesterol levels in
the 400 mg/kg females at 6, 12, and 18 months and at terminal
sacrifice (Table 3). These increases were statistically
significant at most measuring intervals except the terminal
sacrifice. The increases ranged from 26% to 50%. There were
sporadic changes in other biochemistry parameters, but they
were not compound-related changes.

Urinalysis: There were no treatment-related changes in the
parameters of urinalysis.

10. Gross pathology: A compound-related increase in gross

. pathological findings was not seen.
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Table 3'. Mean cholesterol level (mg/dl) in DEET treated
female rats

Month 0 mg/kg : _ 0 mg/kyg

of (Cont.1) 30 mg/kg | 100 mg/kg | 400 mg/kg {Cont.2)
6 78+15 88+21 92+17 101425'3 80+11
12 74+19 97+24" 94425 114+21%% 89+21
18 72+19 81+19 83+19 105+27%* 70+20
24 120+47 128455 118+38 149463 119+90

: Data excerpted from the report; p. 138 & 139 (HRID Ho 43514203).
: Significantly different from control group 1; p<0.05.
Significantly different from control group 2; p50.01.
Significantly different from control group 1; p<0.05.
Significantly different from control group 2; p<0.01.

EaR T N SRR
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11. Organ weights: The absolute and relative organ weights of
the treated males were comparable to those of the controls.
The absolute organ weights of the females were also comparable

~ to those of the controls. However, in 400 mg/kg females,
there was a statistically significant increase in relative
brain/body weight (%x10)} (Control 1, 4.02; Control 2, 4.18; 400
mg/kg, 4.86) and relative 1liver/body weights (%)(Control
1,3.88; Control 2, 4.04; 400 mg/kg, 5.14). The increase in
relatlve liver and brain weights was primarily due to a
decrease in body weights.

kS

12. Histopathology : A number of histopathological changes were
reported in the test animals across all dose groups (Table 4).
These findings did not show a dose-related effect, and they
were not compound related. There was a slight increase in the
incidence of renal cell adenoma in 10 mg/kg male rats (Control
i, 1/60; Control 2, 0/60- 10 mg/kg, 3/60). However, no renal
cell adenoma was seen in either 30 or 100 mg/kg males (Table
4; p. 11-14). This incidence was not considered as a
compound-related effect due to lack of dose-response relation-

ship, and since a similar tumor was also seen in one control
‘male. :

DISCUSSION

Groups ‘of cp® rats (60 sex/dose) received DEET (98. 3% purity)
in the diet at dose levels of 10, 30, and 100 mg/kg for male
and 30, 100, and 400 mq/kg for females. Two control groups
were run concurrently. The animals were treated for 2 years.
The findings are summarlzed as follows:

a. No increase in the cllnlcal signs of toxicity were found
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in treated animals relative to the two control groups.

b. The survival rates between the treated and the control
groups were comparable.

¢. The body weights in treated males were comparable to the
controls, while those in the 400 mg/kg females was
decreased. The decrease was progressive with the length
of time on study (®9% at 26 week and nearly 18% by 104
week) and showed statistical significance.

d. Food consumption in the 400 mg/kg females was also
decreased (8%) relative to the controls over the study
duration. :

e. There was a statlstlcally 51gn1f1cant increase (®25 to
50%)} in cholesterol levels in 400 mg/kg females relative
to the controls at various measuring intervals.

f. The absolute organ weights were comparable to the
controls. There was an increase in relative brain weight
(brain/body weight) and relative liver weight (liver/
body weight) in 400 mg/kg females, but this increase was
mainly due to decreased body weight.

g. Compound-related increases in the incidences of non-
neoplastic or neoplastic lesions were not seen.

As indicated by the results of this study, no renal lesions
were found in the treated male rats even at the highest dose
(100 mg/kg). In contrast, in the 90-feeding study and the 2-
generation reproduction study, renal lesions (characterized by
the inflammation, regeneration and the presence of granular
casts and hyaline droplets in the kidney tubules} were found
in all treated males at doses as low as 500 ppm (#35 mg/kg).
The ‘renal lesions in DEET treated male rats were later shown
to be related to a-2u-globulin nephropathy. There are two
questions which must be explored: (1) Is the highest dose (100
mg/kg) tested in male rats high enough? (2) Is the strain of
rats used in this study resistant to DEET induced renal
lesions?

In considering whether or not the highest tested dose (100
mg/kg) was high enough for male rats, the record showed that
prior to the initiation of the study, the registrant had
consulted with the Agency concerning the dosage selection for -
this study. At the beginning, the Agency felt that the
highest dose (100 mg/kg) for male rats might not be high
enough (Memorandum, W. Phang to J. Mitchell, July 11, 1991).
A meeting was held, and attended by the representatives of
HED, RD (PM 10), and the registrant. During the discussion
Dr. K. Baetcke presented the Agency's concern that male rats

’
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might be able to tolerate higher doses than 100 mg/kg as
proposed because "a-2u-globulin nephropathy does not, in and
of itself, result in life-threatening kidney toxicity as
demonstrated by the d-limonene biocassay where survival of the
high dose (150 mg/kg) was excellent (Control, 60%; high dose,
80%) while the incidence of renal lesions was significantly
greater than the controls". The toxicologists representing
the registrant presented their rationale (see beginning of the
Study Design section) for selecting 100 mg/kg as the highest
dose for male rats. After much discussion, the Agency
reluctantly conceded that the registrant may employ 100
mg/kg as the highest dose for male rats in the chronic/
oncogenicity study. The results of this present study clearly
showed that male rats could have tolerated higher doses than
100 mg/kg. '

In considering the second question, is the strain of rats used
in this study resistant to DEET induced renal lesions, the
registrant submittqg a 90-day feeding study in multiple
strains of rats (CD, Fischer, and NBR) (MRID No. 42518101;
Tox. Doc. No. 010528). The results showed that CD' and
Fischer rats are susceptible while NBR rats are resistant to
DEET induced renal 1lesions. Based on the available
information, the chronic/opcogenicity study employed
‘appropriate strain of rats (CD) for testing.

Based on these considerations and the results of this study,
the NOEL for the chronic toxicity of DEET in females is 100
mg/kg; LEL, 400 mg/kg (decreased body weights and food
consumption and increased cholesterol levels in female rats).
No toxicity was seen in any dose groups of male rats. The NOEL
for the chronic toxicity of DEET in males is 100 mg/kg (HDT).

A treatment-related increase in tumor incidence was not seen.

This study is classified as minimum with respect to female
rats, and meets the data requirements for a combined chronic
toxicity/oncogenicity study in female rats (83-5). With
respect to male rats, the test animals clearly could have
tolerated higher doses.
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Naphropathy, chronic prog 4 —trace o 3 = 8. - o & 2 2 2
-miid 13 20 i 5 15 10 18 16 15 13
4 -moderste 3 5 5 7 7 5 6 -3 5 5
“sgvare 2 a 1]} 2 g ; 3] g g g
Adanomz, renal cell : a 1 3 g :
TRFombosts, mild -0 [ T ¥ L o~ o 0 0
. Liver (29) {31) (36) (24) (38) (22) (37) (23) (31) (28}
Within normal limits - a a I . 8 B B 12 - 4 8 [
Cyst, billary, 1 1 0 o 0. r 1 z. 0 0
. . -mild 1 11 1] 0 O o 1 2 ] 0
. ~modarate vl ] a g i} 1 v} i} 1} 0
inflammation, chronic, . 1 a [+] a 1 2 2 2 2 3
. . -trace - a a [} L2 2 1 2 1 1
. ~amild 0 0 0 a -0 0 1 0 1 2
Mecrasis, ' 1 ¥ 1] .0 S 4] 3 a i o
R —trace [+] ] 0 ] 2 o a 0 o 1]
/ -mild 1 ] [1] [+] 1 -a 1 0 1 o
-moderata ] [+] 0 [1] 1 o ] o 0- 0
L. -s@vara [+ a o 0 i a 1 a ] [1]
Vacuolar changs, s 3 0. 1 6 . 0 6 2 L T+] €
-traca 3 2 0 | B | a 1 1 5 4
-mf ld 2 1 ] ] 4 1] 3 1 4 1
. ~moderata Q [\] 9 ) AN ] +] 2 a 1 1
Adhasian, mila . i )] 1 o (1] [ a ] 1] a
Altered focl, basophilic, nilu 0 1] 1 )] 1] t 2 ] i} 0
Altered foct, clear cell, : 1 2 . O R} 1 2 t 4 2 1
L ~trace ‘a 0 0 o 0 9 [ ] . 1]
-miltd .o F a 1 1 2 } 3 2 1
~maderate 1 4] ] a b a a 0 o 0
Altared-foci, aosinophiiic, mild 1 [1] ] T [ 4 a ] D ]
Cholangtoma - 0. o 1] o a o 0 1 i} v}
Congestion,” 3] 18 13 8 10 8 12 14 10 9
-trace ] 3 1 -] a 8- - 0 2 1
~mild 1a 13 #1 2 ] 1] 11 4 7 a
- . -moderate [ ¢] o - 1 ] i | 0 1 1] | Fi]
Fibrosis, moowrate E o 0 o 0 G o 0 a [V}
Adenoma, hepatocellular B ) [+] 1 2 i | 1 2 0 ] 0
Carcinoma, hepatocsllular 1 2 T2 Q 4 1 o 2 1 3
Sarcoma, histiocytic 1 [+] N o 2 1] ] o 1 ]
Hyperpllsia. bile duct.. . S 3 4 2 3 2 3 S 3 3
~trace i 3 2 2 2 1 1 4 1 2
-miia 4 0 2 a 1 t 2 1 2 1
Hyportrophy. -1 id- . 1. o 0 o a o o o o o
Laukemia,” monanucisar cell - - 2 0. 2 a -1 o 2 1 4] 1
Metastatic tumor - present i . o o % a- .0 o a 0 a a
- Spanglosis hepatis, ) 3 T .7 8 w 5 a 6 1 [
- R . T ~trace 1 | 3 1 - o 1] 3 1 i} 4
-mild ] 3 A 5 7 5 -3 -5 1 ‘2
’ N -moderata ) ] ' 0 0 0. aQ [+ 0 o
. Talanglactasis, 2 1 2. e S -3 o 3 1 3
. _ =trace [+ ] a 1] -a B R 1] [ I ] 1] 2
. _ S -mild z 1 2 0 3] 3 0 o 0 '
. - : ~moderate a. -0 0. .0 [+ [+] 4] i 1 o
£55-023 CODE: () = MUMAER OF ANIMALS EXAMINED

*2 qatg Mtd from the report, p. L (MRID ua. 43514203).
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Incidence of Microscopic Observations
Day 0 through Terminal Sacrifice: Rat

© Tabia 4 Cant. . - Male
TISSUE - ; — 0 -ma/ka/day L 30 100 O ma/kp/day
DBSERVATION {Control V) wa/xg/day ' mg/kg/day mg/kg/day (Contral 2)

00s SAC Dos SAC Dos SAC DOS SAaL  pos SAC

~ -

Prostate Gland tza) * {31} (2) {2} (%] {v) (37} (23) (31) (29)
Within normal 1imits ’ 7 29 4 ‘0. . o o0 29 19 16 20
infjammation, chronic, 13 1] A . B o B 2 9

. : -trace 1 0 g 0 [ a 0 1 0 1

-mild 0 a 1 - 4 a o 5 2 2 )

- ~moderate 1 0 a ] 0 0 1 a i} 2

-savers 1 o Q 1} L] o o h} G 1]

Mineralization, miild 0 o 0 [ a [1] 1 o a o
Abscess, 5 - 2 3 ¥ ] ¥ 2 1+ 13 2
-miid i 1 1 0 4 1 a a & v}

‘-moderate 3 ] 2 1 2 a 2 a R 1

. -severe 1 a v} Q a a 0 a 2 1
teukemia, mononuclear cell 2 o [+ a 0 ] a a o 0
Lumenal debris, celtular, mild z [ H] ] 1 1} a a 1 o ]
Matastatic tumor present 1] a 0 o 1 0 [+] Q a a

Testis : ‘ . (z8) (31) (v (v ) 2y tany (23} (a0 (29)
within noreal timitis N 20 - 28 3 1] 3 1 31 21 23 25
Atrophy, mild -0 .a [ a [\] 9 1 0 [} o
KRineralization,’ 4] 1} a ] 1 o o [+ 1 a

=trace 0 0. 0 1} a 1] 3] o 1 ‘G

: ' -modarate L] ¢} 1] [i] 1 0 ] o ] o

Dagenaration, saminifgrous tubulas, 4 3 s b 4 ] 4 Y] 7 4
- -miig a L] 2 1. 1- -8 2 a 3 2

~moderate 3 1 3 1] 2 1 2 4] 3 2

. ~sevara 1 i a [H] i o a o 1 a
Congestion, 1 7} o 4] 3 a a a i} 0
—iracse [+] 4 [1] [+] -1 /] a g - o ]

~mild 1 0 a 1] 2 o Q o ] h

Sarcoma, histiocytic . 0 o 1] 0 O [1] ] o G o
Laukamia, monbnuclear call 1 a o ] a 4] o e a h]
Leydig call tumer, banign % o 1 Q 1 1 a 2 [F] o
Pertarteritis, - 1 0. ) o 1 a- 4] 1} a 3
~mild [\] o 1 1] o ] o 1] 0 1

-modarate 1 a a '] 1 1] 1] 1] a Q

Thymic Regian - (291 (33} (8) {0}, (¥} (¥} (36) (23} (31) (29)
within normal nmts . ) 23 n 4 - Q 1 0 i3 22 29 29
Cyst, savars 1] q Q ] O ] [H 1] ] ]

" Hemorrhags, moderate 1 o 0 1] 1) (1] a a o a
Thymus not in plane of u:tinn 1 2 Q L] 2] [v] 2 0 3 1
Congestion, mitd 3 1] o0 G 1) [1] a 1] [+] 1]
Fibrosarcoma a a. 11 .a i) Q 1 1] 0 1]
Sarctéma, histiscytic i3 1] 0 Q 1] 1] 1 4] 1 1]
Hyperptasta, lymphoid, moderate a a 4] " a a [+] 4] 1 o 0
Leukemia, maongonuciear cell 2z a . a 1] 0 § a a a
Metastatic tmr prasent [+) 1) 1 1] qQ ¢ ] 0 1 [}

565-023 : CODE: () = MUMBER OF ANIMALS EXAMINED

. +: Data excerpted from the report, p. _ (MRID No. 43514203). ’
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Incidence of Microacopic’ Obsarvations
Qay D through Tarminal Sacrifice: Rat -

Tabla 4 Cant. Femala
TISSUE : 0 ma/kglday 30 100 440 U mg/kg/day
OBSERVATION (Contro} 1} washg/day mg/kg/day mg/kalday {(Contral 2)

DOS SAC DAS  SAC  DO5 . SAC  DOS  SAC  00S  SAC

Kidnay .- (43) {17) (44) (16) (32} (28) (31) (23) (37} (23)
wWithin normal ltimits 13 4 9 4 13 & ] 10 11 7
Cyst, ' - g "o [+] 1] 1 1} 0 BE ] ] o

-trace 0 0 0 ] LB a 0 0 1 o

-mild [ H] 1] 0 a ] o 1] 1] 7] a

. ~woderate ] [1] 1} Q. 51 ] S0 1 o a
inflammation, chronic, mild "~ ] 1] 1] 0 ¥ 1} 1] 0 o] 4]
Mingraifzation, . 13 1 & 2 3 2 a k] _i0 8
. - =trace 5 1} -] 1 ] R | 6 % S 5

- ~mild B8 1 a 1 3 1 2 a 5 o

Hacrosis, moderata ’ 0 [} a o 0 [H] 1 0 a [+)
Cangestion, mild .2 1] 0 1] o 1] 1 [+] o a
Ectopic tissuse, mild 1] N 1] o a a - 1 h] ] ]
Sarcoma, histiocytic . o 0 ] o- 1 a V] [v] 0 0
Hydronephrosis, t a 1] ] i a 1 [+] 1] i
: ~trace o ¢ o 1] ] 0 1 a o 1]
- - -mild 1 a a 13 i | ] i) [} a ]
Inclusion, cytoplasmic, 0 1} 2 o -0 D 9 1] a a
=-mila /] 1] ¥ a o o o a 0 a

—maderate 1] o 1 [} o a o 1] 1] a

Leukemia, magnonuclear cel) . 1 0 1 a t )] 43 3] [} 1
Lipoma a o 1] 1 . 0 a [v] [+] o 1
Kephropathy, chronic pragressive, 21 T3 21 k] 18 20 26 bE 20 15
—traca 4 [ a 4 8 4 a8 7 2 s

~miig 8 7 i2 4 1 8 14 4 13 9

- . - ~modarate [} [} [} t a ) 3 1} S 1
~savace 3 4] 1 g ] K] ] 3] o o

Liver (43) (V1) {a4y - 16} (32} (28) (37) (23} (an) (23)
Within normal limits 21 -4 16 4 12 7 13 - B 18 4
Cyst, piliary, . '] 0 a a 1. ] 1 2 2 4]

. ~{raca ] ] o 4 '] ] a - 1] H a
A - —mild o 0 0 o 1 8 2 i- o
Hemangiosarcoma - 1 -0 a P | o a 2 v} aQ 4]
Hemorrhage, mild a % 4] -0 il 1 g V] 1] 4]
inflammation, chronic, 0 1] 3 1] 2 0 S ¥4 o [¢]
—trace o 1] 3 1] . -0 3 t aQ ]
~-mila o 0 a Q } a - 2 A ] o g
Nacrosis, 3 1] 3 1 | LIS 3 1 6 . 1]
~trace o a ] 0 a a 2] a 1] o
-mitd t ] 2 1 | I i 3 1 2 3]
. -moderate 1 0 o o [ a [} q a
- -savera 1 [ o 1] 4 0 ] a A1) [}
Vacuolar change, 7 1 a 3 5 ? 3 a 4 4
-tracs 2 1 2 1 3 4 3 1] 2 2
~-mila 4 Q s 2 8 © 3 ] ] 2 2
. ~maderata 1 0 L 0 0. Q )] o a 0
Adheslon, mild a -] i a [ +] -0 G o [H 0
Aftered foct, basophilic, 2 a 43 2 1 1 2 i ¥ 0
' ~trace 1 a [ 0 0 0 1 | I o
~mild ] 1] a 2 LI 1 ] 2 1 a
Altered focl, clear cell, 1 1 4] 2 13 A ] ] 2 a 3
. ={race o 0 a 1] aQ a 4] g 1] 1
B -mitd 1 ] 1] 2 a 1 [+ 2 o 2
Altared foct, sosinophilic, 0 a 1] - 1 ¥ 4 2] 1 1
’ . . —tracs 0 1] 1] 0 a o 2 a a ‘a
4 -mild g - 1] /] 1] 1 1 2 [ 1 ¥
Cholangioma [ 1 [+ g 0 " a L ] a. 0
Congestion, 7 1. ‘9 - 10. 18 14 13 -3 14
=trace o ) 1 1 1] a 3, 7 ] [
- -miild 7 8 8 5 D 1§ - 10 6 & 8
g ~mogerate 1] [} a (1] 1] o . 1 1] R H a
Fibrosis, 1 (1] 1 1] a ) /] 1 0 1
~trace 4] o . o . B 0 a i -0 0 ]
- ) =mild . L I B 1 ] ] [1 a ] ] 1]
Adenama, hépatocelluter - a 4] ] /] a 0 1 4 D 2
tarcinoma, hepatocsliuiar ;] a Q [+] o 1 qQ g 1 a
. Sarcoma, histiocytic 1] 2] 1 1 2 -0 0 o 2 0
Hyparpiasia, bile duct, [ 3 [ 1 2 4 2 2 2 3
Lo =trace -0 3 E -~ 0 1 4 LI 2 1 3
. ~-mila o [1] -1 1 1 -0 1 L] 1 o
‘Laukemta, mongnuciesr ceill- . T o 2z ;] 1 [ B 1] o a ]
Mazothelioma, maligoant . - o a ] ‘o o a 1 o 0 a
Mataztatic tumor present o a . 4] 0. 1] 0. 1] a 0
Sponglosts hapatis, . 0 i 2 2 L] 0 2 ] i [+]
: . -trace a - t 2 a o - 0 1] o 1 a
N -mild o o o 2 ] a 2 H o (1]
Talangiectasia, - . 2 ] 0 2 a a 6 ] 0 1]
- o o ~trace | Q o 2 -0 0 a 1] 0 ]
: . : -afiid 1- 0 e ] o - 0 1} 1 o 1}
Hematopotesis, extramedul lary, 1 1] - Q a ] -0 1 - 0 2 9
: L . ~trace T a o LB ] o 1 a 0 [+]
- o . “wmild 1) a 1] ] a ‘8.. 0 ‘0 - 2 o

555-023 - CODE;: ()} = NUMBER OF AMIMALS EXAMINED

*z Datn_excerpted—fa_;;em;ep&t, p N (MRID No. 43514203). -
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Incidence of "Microscopic Observations

) Day O through Tarminal Sacrifice: Rat
Tabla 4 Cont, ) - Female
TISSUE O mgikgsday DY) . 100 400 0 mg/ke/day
OBIEAVATION ’ ) (Control 1) wmg/kg/day mg/kg/day wg/kgs/day (Control 2}
' ) DOS SaC DOSs SAC 0ds SAC DOS SAL DGS SAL
l_lg%rg Ragion ’ (43) (173 (3@) (13} (23) (14) (37) (23) (a7) (23)
M wWithin normal limits o - 13 -1 0 o 0 [+ I 12 3 5 a
' Necrosis, maoderate ’ : a o . 0 Q 1] 0 1 3] 0 o
Abscess, maderates - - a 1 2 ] o a o o a q
Adenocareinoma . T o 3 1 6 1] 4 2 9 1
_ Adenoma ’ 1 3 13 5 -] 4 7 2 A 7
Fibroadenoma : - 22 11 25 ] 12 . 12 10 13 17 t4
fibroma ’ . 1] 1] 0 1 ] +] a a ] Q
Gatactocala, : 16 £ H] 5 8 -] ] 18 L1°] 19 iz
~traca 1] i 1] o [1] 1} a3 2 0 1
-mtld 5l [:] 4 1 4 Q 12 Y 3] 11
. ~-moderate 4 1 it 4 & ] 3 3] a8 i}
Ovary - . . A3 %)
Within normal Vimits : (36) ¢ 1’) (l‘sl] (tll, (g) (g) (g‘:) (f:) (:;) ‘fg)
Cyst, - 4 18 5 1 ‘4 5 [ g a 6
i ~trace 2 t- 1] [+] 1] 0 1 [} a Q
N -mild - T . 2 . 3 4 2 4 5 1)
=moderata 1 2 3 0 1 1 3 ] 2 0
. ~severa o a 4] a 1] V] ] fi} 1 1
Congastion, mild . . t 0 0 [¢] o [1] 4] v} 0 a
Granuiosa cell tumor, bentgn ] o 1 a a [1] ) 3] 1] a
Granulosa cell tumor, mailjgnant T 0 0 0 ] 0 0 o a o
Leukemia, mononuclear cell ] o 0 [} 1 ] a o 0 1
Thacoma <) o 1] o o 1 a 1 0 1
Utaruya - : 43y 117y (11) {12) (6) (14} (37} (23) (a7} (23)
within normal 1imits 3s 6 a . o o 1 27 9 24 16
Cyst, - 4 8 2 8 2 9 7 11 9 [+
-trace 1} 0 1 0 0 0 2 1 v} 1
-mild 4 -6 1 5. b ] 7 5 10 a s
s -moderate 0. 2 [t} 4 2 F [+ [+] ] o
Ditatation, tubular, . 4 10 5 3 3 2 3 i 4 2
. -trace 4] 13 0 1 1 1 [+] 0 a* i}
-miid 3 a- 6 0 t 1 2 3 2 o
~moderate 1 2 0 2 1 o 1 0 ] 2
Hemarrhage, mild Q. a [H] ] a [+] a a 1 0
Hyperplasfa, cystic, mild ] 2 Q. 1] 1] o - a 0 1 1]
teiomyesarcoma L] Q 1 a a ] 0 [t} a \
Palyp 3 0 4 P 1 - 3 1 8 1 1
Uterus, Cervix . . (43) (17) in a) (0} {0) (373 (23} (371) (23}
Within normal tiaits . . - . 43 17 a a [ o 37 23 35 23
Cyst, mitd . 1] 1] o o 1] o i} ] 1 a
Lyst, epidarmal, severs - a a [+] a . a 0 o D H o
Sarcoma, andoematrial . . 0 0 H [} [+ o Q a [+ - a
vagina 43) . (37) (2) [£13) (a) (0) (37) (23} (37} (23)
© wWithin normal )Jimits . a 17 1} a o Q 36 22 37 22
Hemorrhage, mocdarate [+] 0 1 1} [+] Q a o [ a
Hyperkeratdsis, trace q Q 1+ ] ] o a o . 1] 1
inflammation, acute, mild Q -a o ] D . ] Q o a
Cyst, epidermal, . 1 1] [} Q ) 0 o 1 a 0
-trace i a o o 0 ) ) i o 4]
=-mi I'd 1 0 a a a & 3 [s] a a
- Palyp t 1] 1 4] a .0 o 1} v} 1}
555-023 CODE: () = NUMBER OF ANIMALS EXAMINED

+: Data excerpted from the report, p. - (MRID No. 43514203).
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Appendix A’

Statistics

. Body weights, food consumption, clinical pathology laboratory values and organ weights
- (absolute and relative to body and brain weightsy were analyrzid using one-way anab%s?s of
variance (ANOVA). If the ANOVA was not significant, no further test was performed;
otherwise, a Bartlett’s test for homogeneity of variance was performed as described by
Steel and Torrie” followed by the appropriate pairwise comparisons. If the Bartiett’s fest
was not si cant, 3 Dunnett's” {-test was used for the pairwise comparisons; otherwise,
the Welch® t-test with a Bonferroni” correction was used. When non-parametric statistical
rocegures were rﬁfiregi, the rank transformation methods described by Conover and
Eman were used, All pairwise comparisons consisted of comparing treatment groups to the
control groups. Statistical tests were conducted at the 0.05 and 0.01 levels of significance.
‘Tumor ncidence data were analyzed as described by Huff’. Statistical procedures included
the life table test, Hoel-Walburg "incidental tumor” test, Fisher’s exact test and
Cochran-Armitage trend test. Microscopic lesions in tissues from animals with the low-
Aand mid-dose grgfs that were examined only as a resuit of a gross finding were not
analyzed statistically.

Two untreated control groups were included in this study. These groups were treated as
independent entities for all activities performed during the study, such as assignment of .
animals to groups, placement of cages on racks, collection of in-life data and order of biood
collection and sacrifice. The purpose of including two control rE‘t;mps in this study was to
collect data which would provide some information regarding the range of normal or

control values for the parameters evaluated in this study. These data were used as an aid in
the identification of positive statistical citations as well as confirmation of true

- treatment-related effects. Based on the independent manner in which the animals were
handled and the data were collected, it was not considered appropriate to combine the data -
from the two coatrol groups for the purposes of comparing the combined control data to

~ those from the treated groups. :

— —— -—— —— — —

——— o W o S v . Wik, el Wil S G - -— - -

2 Inforﬁatim excerpted from the report; p. 20 & 21 (MRID No. 43514203).
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DATA EVALUATION REPORT

Study Type: 8-Week dietary dose-range finding study in dogs

Chemical: DEET (N,N-diethyl-m-toluamide)
Caswell No. 346 DP Barcode Code: D211262 -
MRID No. 43514202 PC Code: 080301

EPA ID No. N80301-051147 Submission No.: S480555

Sponsor: DEET Joint Venture/Chemical Specialties Manufacturers
Association

Testing Facility: International Research and Development Corp.
500 N. Main
Mattawan, Michigan 49071

- Citation: Goldenthal, E.T. (1994) Evaluation of DEET in an eight
week dietary toxicity study in dogs. International
Research and Development Corp.; Study No. 555-020.
January 3, 1995. Submitted to EPA.by CSMA. EPA MRID
No. 43514202

COnc1u51on° In an 8-week dose-range flndlnq study, groups of beagle
dogs (2/sex/dose) received DEET in the dleF at concentrations
of 300, 1000, 3000, or 6000/4500/3000 ppm (8.4, 2B.6, 93.3,
or 19. 5 mg/kg for males and 9.7, 30.6, 91.8, or 11 5 mg/kg for
females). The control animals received basal diet.

Under the conditions of this study, DEET did not produce any
toxicity at dietary concentrations of 3000 ppm or less. At a
concentration of 6000/4500/3000 ppm, DEET caused food
rejection which led to a decrease in body weight, thin
appearance, fat depletion, organ weight decrease, and
histological changed in kidneys, bone marrow, and thynmus.

The rellabllxty of the results of this study is compromised by
the small no of dogs (2/sex/dose) used, and a useful NOEL and
LEL could not be established.

This study is classified as supplementary, and does not meet
the data requirements for subchronic oral toxicity study in
dogs (82-1).

! During the first two weeks of the study, the highest dose male and female dogs received 5000 ppm fest
diet, but the dogs rejected the test diet. The treatment diet was withdrawn at the end of the second
week and the animats were given the basal diet for =1 week. The dosage was then reduced at .week 4 from
6000 ppm to 4500 ppm and at week 7 from 4500 ppm to 3060 ppm. At week &, thls dose group of dogs was
again given the basal diet.



Methods and Materials

Test artlcle. Technical DEET (98.3%) was "a mlxture consisting of
equal parts of four representative production runs"
supplied by four manufacturers (McLaughlin Gormley King
Co, Miles Lab., Virginia Chemical Co., and Morflex
Chemical Co.). The test article was described as a clear
liquid (Lot No. A-1-96} and assigned the ID No. IRDC
8812B at the testing laboratory. The test article was
found to be stable at room temperature.

Test animals: Twelve male and 12 female purebred beagle dogs (=
S months of age) were obtained from Ridglan Farms, Mt.
Horeb, Wisconsin. during the 4 week acclimation perlods
all dogs received immunization and a physical examina-

tion.
study Design

}. Animal assignments: Ten male and 10 female beagle dogs were
selected for this study. The body weights of males were in
~the range of 9.3 to 12.6 kg; females, 7.7 to 10.2 kg.  The
test animals were divided into 4 treatment groups and a
control group based on body weights (a large dog was paired
with a smaller dog of the same sex) as follows:

Dosage Levels - Number of Animals
ppm : Males Female
{control)} O 2 - -2 :
300 2 2
1000 2 2
. 3000 2 2
6000/4500/3000%* _2 2

*: During the first two weeks of the study, this group of dogs received DEET at a concentration of 6000
ppm, but the test animals rejected the test diet. The test diet was withdrawn, and the animals were
given the control diet for =1 week. The dosage was continucusly reduced at week 4 from 6000 to 4500 and

at week 7 from 4500 to 3000. At week &, the test animals were offered basal diet again.

. 2. Test article preparation and adminigtration: The test diet was
prepared weekly by appropriately diluting the premix with the
diet. The premix was prepared by mixing DEET with the ground
diet in a Hobart Blender. The prepared diet was stored at
room temperature. Samples of prepared diet (100 gm/sample)

- were taken for analysis of homogeneity, stability, and
verification of concentrations. : '

3. Physical examinations: Physical examinations were conducted
on each dog at pretest and at termination. In addition stool
floatation tests were conducted on all dogs.
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Observations: The test animals were observed for any
clinical signs of toxicity, wmoribundity, and mortality twice
daily throughout the study. Detailed clinical observations
were also conducted at least once weekly.

Body weight ang-food congumption: Individual body weight

measurements were determined at pretest and weekly during
the study. Individual food consumption and compound intake
were determined weekly throughout the study period.

Hematology and biochemical analyses: Blood samples were
collected from the test animals following an overnight fast.
Hematology and biochemical analyses were conducted using the
blood samples collected prior to the initiation of the study
and at the termination of the study.

Hematologx The following hematologlcal parameters were

measured:
erythrocyte count hemocglobin
leukocyte count differential leukocyte count
hematocrit ~ platelet
reticulocyte count Mean corpuscular volume (MCV)
Mean corpuscular Mean corpuscular hemoglobin
hemoglobin (MCH) concentration (MCHC)

Clinical chemistry: The following biochemistry parameters'
were determined:

sodium ‘ potassiunm

chloride calcium

phosphorus "~ total bilirubin

aspartate aminotrans- alanine aminotransferase

- ferase (AST) (SGOT) (ALT) (SGPT)

urea nitrogen creatinine

total protein albumin

globulin glucose

alkaline phosphatase , creatine phosphokinase (CPK)
cholesterol ' ' -

Pathology: At the end of 8 weeks, all animals were
weighed and sacrificed with sodium pentobarbital.

a. Necropsy: A thorough postmortem examination was conducted
on each animal. The abdominal, thoracic, and cranial
cavities were examined for abnormalities.
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b. Organ weights: The following organs were removed,
trimmed free of fat, and weighed: :

adrenals

brain

kidneys

heart
thyroid/parathyroid

liver

ovaries

testis with epididymis
pituitary

spleen

The following organs were removed and placed in the phos-
phate-buffered neutral formalin.

adrenal
aorta
bone (femur & rib)
bone marrow & smears
brain
gallbladder
mammary gland
GI tract:
esophagus
stomach
duodenumn
jejunum
ileumn
cecum
colon
rectum
ovary
testes with epididymis
heart
urinary bladder
gross lesions

kidney (2)

liver

lung with bronchi

lymph ones (tracheobronchlal
& mesenteric)

eye with optic nerve

pancreas

pituitary

prostate

salivary gland

sciatic nerve

skeletal muscle (thigh)

skin

spinal cord

spleen

sternum

thymus

thyroid/parathyroid

trachea

uterus

d. ‘Histopathology examination:

A full complement of organs and tlssues con51sted

of the follow1ng

adrenals

bone & bone marrow
kidneys

ovary

- lung with bronchi
liver
lymph nodes (tracheohronchlal
and mesenteric) :

testis with epididynis pancreas

heart

spinal cord (entire)
thymic region

gross lesions

pituitary
spleen
thyroid/parathyroid

A grading system (trace, mild, moderate, and Severe) was used
to define any gradable lesions for comparison purposes.
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7. Statistics: Statistical analysis was not conducted due to the
small number (2/group) in each dose group.

8. Quality assurance: A statement of no data confidentiality
claim, a statement of compliance, and a quality assurance
statement were signed and included in the report.

Results

1. Diet analysis: Stability analysis was not conducted for this
study. - However, based on the data from a previous study (MRID No.
43514203; IRDC Project No. 555-023)}, DEET was found to be stable at
room temperature for 14 days. The samples of the test diet were
found to contain DEET at levels between 88% to 108% of the targeted
dietary concentrations. DEET was reported to be uniformally mixed
in the diet based on results of a previous study (MRID No.
43514203) employing mixing procedures identical to those used in
this study.

2. Clinical observation: The clinical observation data showed
that 6000/4600/3000 ppm males and females were thin and had
decreased activity (Table 1; p. 92 & 10). Other compound-
related clinical signs were not found. '

2. Survival rates: No deaths occurred during the study.

3. Physical examination: The physical examination did not
revealed a compound-related effect in 3000 ppm or lower
concentrations of the treated dogs. At a concentration level
of 6000/4600/3000 ppm groups, all the test animals were thin.

4. Body weights: The mean body welght values were excerpted
from the report and presented in Table 2. In both males and
females at concentrations of 3000 ppm or lower, the body
weights measured at 8 weeks were comparable between the
treated and the controls. The body weights of 6000/4500/3000
ppm males and females at 8 weeks were less than those at
pretest by as much as 9% and 30%, respectively (Table 2).
The test animals in other dose groups all had gained some
weights.

5. Food consumption: The food consumption data were comparable
among the controls, 300, 1000, and 3000 ppm males and females.
Both males and females of 6000/4500/3000 ppm groups had-
reduced food intake, and that in female dogs was more marked
{Table 3). The individual animal data on 6000/4500/3000 ppm
male and female dogs indicated that the test animals found the
test diet at this dose level to he unpalatable and rejected
the high dose test diet. As soon as the test diet was
withdrawn and switched to the control diet at Weeks 3 and 6,
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the food consumption went up dramatically (Table 4; p. 11}.
Despite a continuous lowering of the concentration of DEET in
the high dose diet, the test animals continue to consume much
less food. '

Table 2°. Mean Body Weights (kg)

Dose . Males ' Females
Levels
(ppm) P;etest 3 8-weeks Pretest 8-Weeks
0 (Cont.) 11.0 12.2 (11) 9.0 = 9.8 ( 9)
300 -11.3 12.4 (10) 9.1 10.2 (12)
1000 -11.3 12.4 (10) 9.2 9.4 ( 2)
3000 11.1 12.8 (15) 9.1 10.2 (12)
6000/4500/ 11.0 8.9 (-19) 5.0 6.3 (-30)
3000

+: Data excerpted from the individual animel data of the report; p. 108-117 (MRID No.43514202).

¢ 91 % difference from the pretest.

Cont:

Control

Pretest 3: The values represent those measured at the third pre-test deterniination.

Table 3': Average Food Consumption During the Study®

Dose Levels . Males Females
(ppm) _ (g/dog/day) (g/dog/day)
0‘(Control) 355 294
300 343 (97) 319 (109)
1000 356 (100.3) 280  (99)
3000° 393 (111) 305 (104)
6000/4500/3000 | 226 (64) o 173 (59) i

+: Data excerpted from the report; p.119-128 (MRID No.43514202).
a: These values were calculated from the mean weekly food consumption data.
{): X of the control. :

6.

Compound Intake: The average daily dose of test chemical was
calculated and summarized in Table 4. The results showed that
the daily dose of DEET received by female and male dogs at
each dose level was comparable. The daily dose for 6000/4500/
3000 ppm males and females was substantially less than 1000
and 3000 ppm dogs. !
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-
__Table 4tL_Averag9 Compound Intake in DEET Treated Dogs.
Dose level Males Females
(ppm) (mg/kg/day) __(mg/kg/day)

300 8.4 9.7

1000 28.6 30.6

3000 93.3 91.8

6000/4500/3000 | 19.5 : 11.5

+: Data calculated from the results in the report; p.130-139 (MRID No.43514202).

7.

Hematology: The hematological data did not demonstrate a
compound-related change.

8. Clinical chemistry: There were no compound-related changes in

9.
3

10.

10.

the clinical chemistry parameters in any dose groups.

Macroscopic: The gross examination data showed that one
female dog in 6000/4500/3000 ppm group had signs of fat
depletion. Other findings were comparable between the treated
and the contrel dogs (Table 5; p. 12).

Organ weights: The organ weight data were excerpted from the
report and presented in Tables 6a & 6b (p.13). In 6000/
4500/3000 ppm males and females, there was a decrease in
essentially all organ weights relative to those of the
controls. This finding was assocjated with a marked decrease
in food intake and reduced body weights.

Histopathology: In 6000/4500/3000 ppm groups, there was an
increase in the incidence of hypocellularity in bone marrow of
the ribs in 2/2 males and 2/2 females; 1/2 males and 2/2
females had cytoplasmic vacuclization of tubules in the cortex
of the kidneys; thymic atrophy and hemorrhage were seen in 1/2
males and 2/2 females. No histological changes were seen in
animals of 3000 ppm or lower dose groups.

Since the dosage of DEET received by the 6000/4500/3000 ppm
dogs (11.5 mg/ky for males and 11.5 for females) was
substantially less than those received by 1000. or 3000 ppm

‘dogs (%30 mg/kg and ~92 mg/kg, respectively) and no toxicity

was found in 1000 and 3000 ppm dogs, the histological changes
in the bone marrow, kidneys, and thymus could be attributed to
the marked reduction of food intake in 6000/4500/3000 ppm
dogs.



Discussion

Groups of beagle dogs (2/sex/dose) received DEET in the diet
at concentrations of 300, 1000, 3000, or 6000/4500/3000 ppm
(8.4, 28.6, 93.3, or 19.5 mg/kg for males and 9.7, 30.6, 91.8,
. or 11.5 mg/kg for females). The control animals received basal
diet. During the first two weeks of the study, the 6000 ppm
male and female dogs rejected the test diet. The treatment
diet was withdrawn at the end of the secgpd week, and the
animals were given the basal diet for the 3 week. The dosage
was continuously reduced at week 4 from 6000 ppm to 4500 ppm
and at week 7 from 4500 ppm to 3000 ppm. -

Under the conditions of this study, DEET did not produce any
toxicity at dietary concentrations of 3000 ppm or less. At
concentrations of 6000/4500/3000 ppm, DEET caused food
rejection which led to a decrease in body weight, thin
appearance, fat depletion, organ weight decrease, and
histological changed in kidneys, bone marrow, and thymus.

s The reliability of the results of this study is compromised by
the small number of dogs (2/sex/dose) used, and a useful NOEL
and LEL could not be established.

This study is classified as supplementary, and do not meet the
data requirements for subchronic oral toxicity study in dogs
(82-1).
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. 4 ,
-2 8 LE ,l7[ X Individual Food Consumpiion, Grams/day

GROUP, STUDY WEEK

ANIMAL NO. SEX v 2 3a EL) [y 5 6c 7 )

§,000/4,500/3,000 pgm

2217 " 20 12 733 54 60 - 4 692 Y I 24°

2220 " 284 4 ag1s - 17 26 2 723 24. 532

MEAN . 20 ] . 697 a6 a3 3 708 18 278

3 . B . .

000/4,500/3
2238 F s ETE 638+ 1Ge 4 - 12 682 16 AT Y
2240 ¥ 1 8 563% 7 8 5 601 40 a8

MEAR ‘13 8 600 12 n 9 642 28 s

555-020 variation in the number of days used for calcutation of food consumption
6 day food consumption, anisals did not recelvs test substancs for thtg intarval
\ oay tood consumption, animals receivad test substance for this interval

Animals did not receive tast substencs for this Ynterval

[ - Y

+: Data excerpted from the report; p. ;2 7. /2§ (MRID No. 43514202).
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Table 5 ENCIDENCE OF WACROSCOPIC OBSERVATIONS
: Terminal Sacrifice - Hales and Females

¢ ppm

SITE . {Lontrol} 300 1,000 1,000 s,oooy,suupgouo ppm
- Qbsarvation - “_.EE. 1_ !F ", EF &

WUNBER OF ANTAALS EXANINED

‘ 7t T 1 T 1 T 1 T 1
NUMBER WITHIN NORMAL LINITS 0 1 0 L [ ] ] 1 1 []
gony : : .

- Depleticn of body fat, moderats : . 1
Ere
"< sclara, discalored, red, -~ traca 1 1
- mild I 1 1 1 1
LIVER : _
- Focus, tam, trace . ’ . 1 .
LuNG
- Qiscolored, red, wild 1
- Foct, tan, - trace 1 .
- wild 1
- Foel, rzd. trace ) 1
LYNPH NODE : ' _ g
- Papliteal, enlarged, - trace ) 1
- mitd 1
LYMPH NODE, MNAMDIBULAR .
- Enlargu?. NOS 1
ORAL TISSUES
“"Buccal muccsa/muccosa, nodule L 1
PITUITARY
= Cyst, miid 1
- SRIN, EAR . -
- Portion missing, no grada - 1 1
- Thickened, mild _ 1
SKI%, LEP : ’ : . )
~ Noduls 1 | S 1 1
SKIN, NOSE
~ Scabbed arsa, mild 1
SKIN/SUBCUTIS !
- Raised area, mild . o
- Thickened, »ild ' 1
SPLEEX .
- Facus, white, mild 1 1
THYNUS o
= Discolored, red, sodarats 1

555-020  +: Data excerpted from the report; p. SE#5Y (MRID No. 43514202).
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<

Weights in the Control and DEET Treated Dogs.

ot
o
L]
™
cn

+: Data excerpted from the

report; p. 70-81 (MRID No. 4351420%).

Parameters I 0 ppm I 300 ppm 1000 ppm 3000 ppm I 6000745007 3000 E
Measured ‘
Males
Body weights, kg 12.2 12.4 12,2 12.7 8.8
‘Brain, g 84.6 77.95 80.5 8.7 76.8
Adrenal(L), kg 0.74 0.53 0,64 0,59 0.51
Heart, g 100.7 87.9 $2.9 9.2 69.1
Kidney (L), g 28.9 26.2 25.5 27.3 24.7
Liver/gall bladder, g a 320.9 330.2 323.9 286.9
Pituitary, g . 74 65 &7 78 &7
Spleen, g &£9.4 71.5 40.3 91.0 - 27.0
Testis/epididymis (L), g 11.4 8.1 11.8 10.5 6.8
Thyroidlpaﬁathyroid (L), g 0,89 0.76 0.88 8.73 0.85
+: Data excerpted from the report; p. 60-69 (MRID No. 43514201).
a: No data was given in the report.
Table 6b . Organ Weights in the Control and DEET Treated Dogs.
Parameter 600074500/3000
Measured
Females
Body weights, kg 9.7 10.1 9.4 10.1 6.3
Brain, g 73.3 : 71.1 73.5 72.4 68.7
Adrenal(L), kg_ 0.65 0.70 0.61 0.54 0.54
Heart, g 78.1 77.2 76.4 71.4 51.2
| Kidney (L), g 21.2 23.7 20.7 21.1 18.6
' Livér/gal(btadder, g 277.7 260.8 238.1 271.8 182.0
Pituitary, g 54 60 70 95 32
Spleen, g 29.4 52.3 35.5 32.5 29.2
Ovary (L), g - 0.45 0.57 0.50. .47 0.35
Thyroid/parathyroid (L), g 0.69 0.99 0.62 ] .67 0.52




Incidence af Microacopic Qoservations

4+ Termina! Sacrifice: Dogs
Table 7 » : Malm
TISSUE 0 ppm 300 1,000 3,000 6,50074,580
QBSERVATION (Centroi) PpM L] (e /3,000 ppm

Adrenal, Cortex [£3] {2) (2} [¥3] 2%y
Within normal limits 2 2 2 2 2

‘Adranal, Medullas (2) (2) A (2..! {2}
within normal limits 2 2 2 2

Bons Marraw, Rib {2) (2) {2) (2) {2)
Withia normal limits 2. 2 2 2 L]
Hypocailular, ] [} [+ 0 2

—trace o 1] Q9 a 1
“moderata d [:] [1] 0 ]

Bone, Rib 2) 2y (23 (2) (2)
Within narmal timits 2 2 2 2 2

Eptdidymis {2} (2) {2) (2} {2) )
within normal timits 4 2 .2 t ?
Pariartaritis. moderate 9 Q 1] T v}

: (1} (2} (0) (a) [{:}
wWithin normal 1imits 1 ‘2 a o - /]

Hasrt . (2) (2} {2} (2} (23
within normmi] limits - 2 2 2 2 '
Hyparptasia, spicardial, papitiary, mild Q [} a [} 1

Stoogy : (2) (1) (2) (2) (2)
Minarslization, trace 2 2 2

. Vacud lar changs, sodarsts 4 ] [ Q. t )
E)

Liver (2} 2y iz} @y . ar

‘ Within normal iimits ‘ 2 - 1 2 2
Inf lamsation, chronic, tracs o -] 1 N [}

L : (2) {2} (2} {2) (2}
within narmal limits 1 1 2 ¥ 2
Hemorrnage, miid [1] 1 1] o [}
intaratitial pneumonia, 1 1 a 1. o

~traca 1 4] L] 1] a
-miid o ] 1] t /]

Lymgh Nnd%, Mandipular - (o) (1} (8) [{:}] (o)
Lympnaid hyperplasta, mild H ] ]

L Nod ntaric (N (2) . {2) {2) {2}
Within narmal limita 1 H 2 2 2
Erythrophagocytosis, mild - 1 1 1] 1} ]

Lymoh Nodg, Poptit (B3] 1)) {0} (93] ()
Within normal iimits 1 o 1] 0 .o
Lymphoid hyparplasis, mitd. ] ] 0 1 N

Lymoh M Trachsohranchisl (2 £ (2 ) E]
within normal limita 1 1 2 2 2
Erythrophagocytasis, 1 ] 1} 1] ]

. <ArBEw o ¥ 0 o [ ]
~mt hd t [ ] [+] ] [}

‘Oral Tissues T 1) t2) ) (1) (8

. Paptiiloms t 2 1 1 ]
x i 1 n T D
Within normal limits 2 t:’ : (: 2

Earathyrotd (3 -3 (2) ]

Within norma) 11mits t:’} (2) ‘f)
Cyst, trace Q ] ] ] 1

Bituit vy (2) 2 2 :
within nermal limits z {2) (2} ‘fi
Cyst, mila . ] [ ] o o 13

Skin ) [ ;] &
intlammation, chronic, aild [ (? (:‘ (.) (=)

548-020 CODE: ) = WIMENE OF ANSE, 3
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i<

" incidence of Wicroscopic Obaervations

Terminal Sacrifice: Dags

TISSUE 0 ppm ~3aa 1,000 3,000 8,00074,500

OBSERVATLON {Contral) PRt pPm pom 73,800 ppa
Thys: [£3) (2) (2) 2y (2}
within normal Limits 2 2 2 2 i
Atrophy, modarste 1] Q 1] g2 1
Hamorrhege, soderats a [1] ] [] 1
Ihyrgid @ (23 . (2) (2)
Within norsal 1imits ¥ 1 H z 1
C-call hyparpissis, miid 1 ) ) o 3
‘$hin, Ear (o’ (o) () (o) 1

Infiammation, chranie, mtld ] a 1 a - 0 b
win, W {0) {Q) Q) {a) 1)
Ics 1ammation, chronic, mild a [+ o 1] 1
Fasn {2) {2) (2} (2} {2)
within normal limits F 2 2 2z z
3] {2y {2} {2) (2} (2)
within normal 1imits 2 o - 2 2 2
Atrophy, L] 2 0 13 a
-mitad 1] 1 a [ ] a
~mogerate a 1 0 1} aQ

555-020 CODE: () = WUMBER OF ANIMALS EXAMINED
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Incidance of Microscopic Dhsarvations
Tarména! Sacrifice: Dogs

Tahle TJ CCNr: Femalgq
TISSUE a ppw 00 © 1,000 3,000 6,000/4,500
OBSERVATION (Controi) ppm ] ppm 73,000 ppm
Adrenal, Cortex (2} 3] (¥} [§-}] {3
Within narsal limits o2 2 2 ki 2
Adrenal, Medulla (2} {2} {2) (2) (2}
within narmai Timtts . 24 2 2 .2 2
80ne Marrow, RiD (2} {2) {2) {23 ()
. Within narmatl limits 2 2 2 2 o
Hyppceliutar R B q Q 0. 2
-mi 1d o a -] [} t
-maderate o [} [} 3] 1
0 1 (2) {2) (2) (2] (2}
Within norsal limita 2 2 4 2 2
Exe ta} H 2 - (m
Within norwal limits ] 2 1 o
Heart : (2} (2} (2) (3] (2)
-~ Within narmal timits 2 ¥ 2 2 2
rarlartsritis, traca 0 1 a o [}
Kidney (2) (2) {2} (2} {2y
Minaralization, 2 2 2 2 2
-trace 2 2 ] 2 1
~-mitd a ] ] ?L k]

Vactiolar change, |+ [+ ] [+ 2
~mitd a a [ [] 1
-modarate a ] ] a -

Tiuer T (2} (23 ) 2) (2)
wWithin norma! 1tmits 2 1 1 2 2
Inflammation, chranic, trace 2 1 t [ ] 0

Lung * (2) @ ) (2) (2)
within normal limite ' | i 1 2 1
Interstitial pneumonia, trace t 1] 1 1] Q
Namatodissis, trace Q ] ] 1] o

L o antyri (2} (43 (2) . (2) (2}
Within normal limits t 2 2 2 2
Erythrophagoacytosis, wstid ] a 1} a

Lympn Node, Tracheobronchis} - {1} 123 (2} (2) (2)
Within normal 1imits 1 2 2 ) 2 : 2

Oral Tissuss () (a) (0} o
Papilioms . : ] Q [ I [+ S 1]

gvary - . €23 22 (@ (2) Nt
Within norwai 1imits 2 2z 2 2 2

Pancreas 2) (2} 3 {2 2y
Within normal {imits ’ . 2 2 2 2 2

Parathyroid : 2y 23 2) (2) 2}
wWithin normal limits 1 k] 2 A 4 1
Cyst., t -3 a8 ¢ 1

: ~trate . ] .3 2 ]
‘ ~sila [ ] a | ] 1

2itul _{ (23 2} 12} (1} {2)
within normal 1imita 2 ] .2 ] 2
Cynt, . L3 L) [ & 1 [ ]

hais - & 1 g J ] [ ]
~sadersis ] ] [ 1 L3

Kin . (43} Q) 1) (0] £qQ}
1nflasmat fon, chronic, trace 0 o 1 [ 1]

] (2} 2y 438 2 (2)
Within normal limtits 2 2 z 4 2
{2} 2} {2} () {1}
within normsl Hiwits 2 2 2 2 0
Atraptvg, . B 2 g 9 2
. -aild [ 0 ) [] 1 .

. -moderate ] b 8 [} ¥
Hemsrrhags, : 0 o q -3 F {
~“LFRCH [ [-] [-] o []

~-mtld o - o o 1. .

Inyeglg () (2) (2) () €2)
within normal )imits 2

&

S88-020 CODE: (] = NUMBER OF ANIMALS EXAMINED +3 Dats ;m M e m]. F6- 82 QM0 No. 43514202).
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Reviewer: Whang Phang, Ph.D. ”Jbzéizéég é/ob/?jr-

Tox. Branch II (750%9C)

Secondary Reviewer: James Rowe, Ph. Aiﬁzu4‘
Tox. Branch II (7599C) (/)45

DATA EVALUATION REPORT

IStudy Type: 8-Week feeding dose-range finding study in dogs
(Oral gelatin capsule)

Chemical: DEET (N, N-diethyl-m-toluamide)
. Caswell No. 346 DP Barcode Code: D211262
MRID No. 43514201 PC Code: 080301

EPA ID No. N80301-051147 Submission No.: S480555

Sponsor: DEET Joint Venture/Chemical Specialties Manufacturers
Association

Testing Pacility: International Research and Development Corp.
_ 500 N. Main
Mattawan, Michigan 49071

citation: Goldenthal, E.I. (1994) Evaluation of DEET in an eight
week oral gelatin capsule toxicity study in dogs.
International Research and Development Corp.; Study
No. 555-027. January 3, 1995. Submitted to EPA by
CSMA. EPA MRID No., 43514201

Conclusion: In a 8-week dose-range flndlng study, groups of beagle
dogs (2/sex/dose) received DEET in a gelatin capsule at dose
levels of 50, 100, 200, or 400 mg/kg/day. The control animals
received white mineral o0il in gelatin capsule. The following

~results were obtained:

1. Clinical observation data showed a significant increase

in ptyalism in 100 mg/kg or above males and females and

* an increase in abnormal head movements in 400 mg/kg
males. .

2. A decrease in body weight gains was found in 400 mg/kg
males and females, and that in female dogs was more
marked. ' ' _

3. Food consumption was substantlally reduced in 400 mg/kg
females,

"4. There was a decrease in cholesterol level in 400 mg/kg
male dogs.

5. A decrease in testis/epididymis weight was found in 400
mg/kg males. However, both gross examination and
histopathology did not indicate any changes in the testis
or any other organs.
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The reliability of the results of this study is compromised by
the small number of dogs (2/sex/dose) used, and a useful NOEL
and LEL could not be established.

Based on the above results, the registrant selected 400 mg/kg
as the highest dose and 30 and 100 mg/kg as low and mid dose,
respectively, for a chronic toxicity study in dogs. The
selected doses for the chronic toxicity appeared to be
adequate.

This study is c1a551f1éd as supplementary, and does not meet
the data requirements for a subchronic oral toxicity study in
dogs (82-1).

Methods and Materials

Test article: Technical DEET (98.3%) was "a mixture consisting of

equal parts of four representative production runs"
supplied by four manufacturers (McLaughlin Gormley King
Co, Miles Lab., Virginia Chemical Co., and Morflex
Chemical Co.). The test article was a pale yellow liquid
(Lot No. A-1-96) and assigned the ID No. IRDC 8812B at
the testing laboratory. The test article was found to be
stable at room temperature.

Test animals: Twelve male and 12 female purebred beagle dogs (=4

to 5 months of " age} were obtalned from Rldglan Farms, Mt.
Horeb, Wisconsin. -

Study Design

1,

Animal assignments: Ten male and 10 female beagle dogs were
selected for this study. The body weights of males were in
the range of 7.1 to 10.7 kg; females, 6.5 to 9.3 kg. The test
animals were divided into 4 treatment groups and a control
group as follows:

Dosage Levels Number of Animals
mg/kg - Males Female

(control) 0 ’ 2 2

50 2 2

100 2 2

200 2 2

400 2 2

‘2. Test article preparation and administration: With a glass

syringe, an appropriate amount of DEET was placed into a
gelatin capsule, which has a volume of approximately 7 ml.

For the control group, an appropriate amount of white mineral
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o0il was placed into the capsule. The volume of DEET or white
mineral oil placed into a capsule was based on a test animal's

‘most recent body weight measurement.

The stability of DEET in capsule was analyzed after storing
the prepared capsule for 14 days at room temperature. At the
end of the 14 days, aliquots of DEET from the capsule and that
from the stock solution were analyzed and compared. The
results indicated that DEET was stable in the gelatin capsule
for at least 14 days. '

Each animal was dosed twice daily in equally divided doses of
25, 50, 100, and 100 mg/kg/day. The animals were dosed one
hour following food (7:30 am and 1:00 pm), 7 days/week,
throughout the study. The control dogs received white mineral
0il in similar treatment schedules.

Physical examinations: Physical examinations were conducted
on each dog at pretest and at termination. The examinations
included auscultation of the thoracic cavity and respiratory
tract and palpitation the thoracic cage and abdomen.

. Observations: The test animals were observed for any

clinical signs of toxicity, moribundity, and mortality twice
daily throughout the study. .

Body weight and food consumption: Individual body weight
measurements were determined at pretest and weekly during
the study. Individual food compound consumption was
determined weekly throughout the study pericd.

Hematology and biochemical analyses:' Blood samples were
collected from the test animals following an overnight fast.

Hematology and biochemical analyses were conducted using the
blood samples collected prior to the initiation of the study
and ‘at the termination of the study.

Hematology: The following hematological parameters were

measured:
erythrocyte count hemoglobin '
leukocyte count differential leukocyte count
hematocrit _ platelet
reticulocyte count Mean corpuscular volume (MCV)
Mean corpuscular Mean corpuscular hemoglobin
hemoglobin (MCH) concentration (MCHC)

Clinical chemistry: The following biochemistrj parameters
. were determined:

3



sodium

chloride

phosphorus

aspartate aminotrans-
ferase (AST) (SGOT)

urea nitrogen

total protein

globulin

alkaline phosphatase

cholesterol

Pathology:

a.

Necropsy:

on each animal.

At the end of 8 weeks,
weighed and sacrificed.

potassium

calcium

total bilirubin

alanine aminotransferase
(ALT) (SGPT)

creatinine

albumin

glucose

creatine phosphokinase (CPK)

all animals were .

A thorough postmortem examination was conducted
The abdominal, thoracic,

and cranial

cavities were examined for abnormalities.

Organ weights: The following organs were removed,
trimmed free of fat, and weighed:

adrenals

brain

kidneys

heart
thyroid/parathyroid

liver

ovaries

testis with epididymis
pituitary

The following organs were removed and placed in the phos-
phate-buffered neutral formalin. .

~adrenal

aorta

bone (femur & rib)
bone marrow & smears

‘ brain

eye with optic nerve

gallbladder

GI tract:
esophagus
stomach
duodenum
jejunum
ileum
cecum
colon
rectum.

ovary

testes with epididynis

heart
urinary bladder
gross lesions

kidney (2}

liver

lung with bronchi

lymph ones {(tracheobronchial &
mesenteric)

mammary gland

pancreas

pituitary

prostate

salivary gland

sciatic nerve

skeletal muscle (thigh)
skin

spinal cord

spleen

sternum

thymus
thyroid/parathyroid
trachea

uterus



d. Histopathology examination:

A full complement of organs and tlssues consisted
of the follow1ng.

adrenals '~ lung with bronch1

bone & bone marrow . liver

kidneys , lymph nodes (tracheobronchial
ovary and mesenteric)

testis with epididymis pancreas

heart _ pituitary

spinal cord (entire) spleen

thymic region thyr01d/parathyr01d

A grading system for any lesion consisting of trace,
mild, moderate, and severe was used to define gradable
lesions for comparison purposes.

Statistics: Statistical analysis methods were not reported
since there were only 2 dogs per dose group.

Quality assurance: A statement of no data confidentiality
claim, a statement of compliance, and a gquality assurance
statement were signed and included in the report.

Results

1.

Clinical observation: Ptyalism was seen in all DEET treated
male dogs, and the severity and frequency showed a dose-
response relationship {(Table 1, page 9). Ptyalism seen in 50
mg/kKg males was slight with a rather low frequency (once for

"one male and twice for the other). 1In female dogs, ptyalism

was only seen in 100 and 400 mg/kg groUps, and it was graded
as slight and with low frequency (once) in 100 mg/kg group.

" No ptyalism was observed in any control dogs. Abnormal head

movements were also seen in the two 400 mg/kg males.

Relaxed nictitating membrane was seen in essentially all
groups, and it was graded as slight. Emesis was also observed
in either one or two dogs of all groups (Table 1). The
finding of emesis and relaxed nictitating membrane did not
appeared to be compound related.

Survival rates: No deathS‘occurred during the study.
Physical examination: The physical examlnatlon did not

revealed a compound-related effect in any group of the treated
dogs.
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4. Body weights: The mean body weight values were excerpted
from the report and presented in Table 2. In males, the body
weights measured at 8 weeks were comparable between the
treated and the controls. However, in comparison of the 8-
week body weight of each dose level to that of the pretest and
expressed as percentage difference from the pretest, there was
a decrease in this value in 400 mg/kg males and females
"relative to that of the corresponding controls. This decrease
reflected a decrease in body weight gains. , The body weights
of animals in 50, 100, and 200 mg/kg groups were comparable to
those of the contrcls (Table 2).

Table 2'.. Mean Bodx Weights gkg)
Dose Males Females

Levels

(mg/Xqg) Pretest 8-~weeks Pretest 8-Weeks

0 (Cont.) 8.2 9.7 (18) 8.4  |10.0 (19)

. 50 8.9 11.0 (23) 8.2 9.6 (17)

100 8.7 10.3 (18) 7.5 8.6 (15)
200 8.8 10.6 (21) 8.2 9.8 (20)
400 8.5 9.4 (11) 7.8 7.6 {=3)

+: Data excerpted from the report; p.17 & 33-40 (MRID No.43514201).
( ): X difference from the pretest ’
Cont: Control

5.

7. Hematologx

8. Clinical chemistry:

Food consumption: There was a substantial decrease in food
consumption in 400 mg/kg females (®47% decrease) relative to
the controls (Table 3). The individual animal data showed
‘both female dogs had reduced food intake beginning at the
first day of treatment. The food consumption was also

- decreased in the 1lower dose groups but a dose-response

relationship was not seen. The food consumption in treated
males at dose levels less or equal to 200 mg/kg was increased.
There was also a slight decrease in food consumptlon in 400
mg/kg males (Table 3, page 7)

The hematological data dld not demonstrate any
compound-related changes.

There was a noticeable decrease (®29%) in
cholesterol 1levels in 400 mg/kg males at the terminal
sacrifice (Table 4; page 13). The decrease in cholesterol
levels were seen in all dose groups of males, but in 200 mg/kg
or lower dose levels, the decrease was within the range of the
cholesterol 1level of the controls (males). The reduced
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cholesterol levels in treated males appeared to be dose-
related. Other clinical chemical parameters were comparable
between the treated and the control dogs.

_Table 3': Average Food Consumptidn for 8 Weeks of Study

Average Food Consumption (g/dog/day)” ﬂ
(% difference from the controls)
Dose Levels Mal ' Femal |
(mg/kg/day) ates - mates
0 (Control) 288 340

50 355 (23) 287 (-16)
100 . 311 (.8) 259 (-24)
200 306 ( 6) 319 (- 6)
400 | 269 (-} 181 (-47)

+: Data excerpted from the report; -;.18 (MRID No.43514201).
a: These values were calculated from the mean weekly food consumption data.

8. Macroscopic: The gross examination did not reveal any
compound-related effects.

9. Qrgan weights: The relevant organ weights were excerpted
from the report and presented in Table 5. There was a
bilateral decrease (9-23%) in the absolute testis/
epididymis weight of 400 mg/kg males. A decrease in brain
weight was seen in 400 mg/kg males, but a dose-response
relationship was not present.

Table 5' _
Summary of Selective Organ Weights in Male Dogs '

mg/kg Brain (g} Testis with epididymis

' . Left _Right
(Control) 0 80.03 - 8.72 8.16
50 76.50 9.83 8.57
100 ) 71.13 8.97 : 8.43
200 - 78.31 8.87 6.33
400 70.12 7.94 6.26

—-— —————— ———— k. T————————————————————————— . "

+: Data excerpted from the report; p. 63-73 (MRID No. 43514201).

10. Histopathology: Compéund-related histological changes were
not found (Table 6, page 14). .
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Discussion

Groups of beagle dogs (2/sex/dose) received DEET in a gelatin
capsule at dose levels of 50, 100, 200, or 400 mg/kg/day. The
control animals recelved.whlte mlneral 0il in gelatin capsule.
Each daily dose was divided into two equal admlnlstratlons.
One was administered in the morning, and other was given in
the afternoom at one hour following the presentation of the
food. _

The clinical observations data showed an increase in ptyalism
in all treated males and in 100 mg/kg or above females and an
increase in abnormal head movements in 400 mg/kg males. The
finding of ptyaliam in 50 mg/kg males was graded as slight and
occurred only once in one dog and twice in the other. 1In the
absence of other clinical signs at this dose level and the
fact that ptyalism was not seen in 50 mg/kg females, the
toxicological significance of ptyalism at 50 mg/kg males is
uncertain. However, at doses higher than 50 mng/kg, the
frequency of occurrence and severity of ptyalism were greater
with increasing dose level in both males and females.

Relative to the controls, there was a decrease in body weight
gains in 400 mg/kg males and females, and that in female dogs
was more marked. Food consumption was substantlally reduced
in 400 mg/kg females.

There was a decrease in cholesterol level in 400 ng/kg male
dogs. A decrease in testis/epididymis weight was found in 400

mg/Kg males. However, both gross examination and
histopathology did not any changed in the testis or any other
organs.

The reliability of the results of this study is compromised by
the small no of dogs (2/sex/dose) used, and a useful NOEL and
LEL :could not be establlshed.

Based on the above results, the registrant selected 400 mg/kg
as the highest dose and 30 and 100 mg/kg as low and mid dose,
respectively, for a chronic toxicity study in dogs. The
selected doses for the chronic toxlclty appeared to be
adequate.

This study is classified as supplementary, and does not meet
the data requirements for a subchronic oral toxicity study in
dogs (82-1).



Table If ingividua!l Clinical Signs
- Maila

Group,

Dag _Week of Stydy

Number . Odnsst - Ouratjon Fraguency

0 _mg/kg/da Cankrol}:

Jcos Thin, slignt a - ] 1
Saoft stocl, modarate i - k) 3
Soft stoai, stight-moasrats 3 - a 4
Soft stoal, slight 4 - 4 1
Saft stool, slight-markad 7 - 7 1
Diafrhea, slight T - 7 1
Papillomas, mauth i - 2 2
Excassive lacrimation, both eyes, 3)ight 4 - 4 1
Excassive lacrimation, left eaye, alight i - [ 2
gxcnssivc lacrimation, right eye, slight 7 7 1

3na7 No visible abnormalities - 8 4
Seft stool, siignt 2 - .3 2
‘Food-lika smesis, slight 7 - 7 1
Soft stogol, slight-modarats 4 - 8 1
Scars, right ear, smajl a - B 1
Papilliaomas, mouth, multiple 7 - a 2

58 mg/kg/day:

3011 soft stosl, moderats
Soft stonl, slight-moderate
pDisrrhea, moderatwe .
Soft staal, skight
Abrasian, 1aft forefoat, digit, small
Papillomas, mouth
Pryalism, slight
Injection of sclera, left sye, slight
Relaxed nictitating membrane, both eyes. slight
Injectian of sclera, both ayas, slight

AR R N e =

3016 No visible abrormaiities .
Soft stool, moderate
Soft stool, slight-modaratas
Soft stool, siight

& Food-1ikg amesis, slight 7

01ly coat, slignht .
Papillomas, mouth
Ptyalism, stight

oo O =3 LA R e LS Ww—=m—= DN —
]
i B — - N

1
DEHNDN— b EoOpnEN~NODNEN

100 mg/lgiony:

30t3 No visibla abnarmaiities
Soft atpol, moderate
Frothy emesis, moderats
Soft stooi, sijght
Sofz stdol, slight-moderate
Ptyalism, =1ight-modarats
Ptyslism, slight
Relaxad nictitating masbrane, right sye, slight

Wh=d =N
1
NBRR e

3017 Ho visible abnormatities
S50ft stool, slignt-moderats

* Discolorad feces, red
Soft stoal, slight
Soft stoo!l, moderate-marked
Soft stool, moderate
Diarrnea, slight .
Scabbed area. right nindfoot, ssall
Piyaliam, 3iight

NN RW=F~. LEOLDEN = AR

- NS
L]
O3t e ) e

200 mg/kg/day:

3008 Saft xtool, sligni-mcderate
# Saft stool, slight-marked
oiarrhaa, slight
Saft stoat, madearatse
Ptyalism, siight
Papitiomss, mouth
Ptyalism, moderate-marked
Ptyalism, slight-moderats
Papitlomas, mouth,.multiple
Iniaction of sclera, left aye, slight
Injaction of scisra, hoth ayes, alignt
Relaxad nictitating membrans, both eyes, s)ight
Injection of sclera, both syes, modarats

LI T I I B |

LR WA SRR Y R
e PR D Ay e =)

3a12 5o0ft stool, modarats
Food-11lks smasis, mocarats
Soft stacl, slight-maderuts
Foog—=1like smasis, slight
Frothy emeszis, moderate
Soft stool, slight
Oiarrhes, slight
Piyalism, slight-moderste
Ptyatism, siight-marked
Pryatism, moderata .
Ptyalism, slight
Relaxad nictitating mambrane, both ayes, slight .

[}
OBANWESANBE =~ DARNSNDERNRD—-D®RWE

{2 TR T T O N N T I B I |

NEUBR =& KRR N
.
b et RN o R LD B

555-027 Onzst = Wesk flirst cbserved
- Ouration = Weak iaat cbservad
Fraguancy = Number of meeska pDsarved

+: Datas excerpted from the report, p. 23-32(MRID No, 435142015.



faple 1 Cont. : Individual Clinical Signs

- Male
Graup,
Dog Co . . Weak of Stud
Humbar s Qnzat - Duration Fraquancy

400_mg/kg/day:

acog Abnormal hsad movements, slignt-moderate
Abnormal head movemarits, moderate
Soft stool, silght-moderate
Food=i{ke emasis, stight-marked
© Soft stoal, maderace
Food-like smesis, modarats
Saft stoal, siight .
Food~ilke emasis, siight-mudarats
Erytheama. left sar, modacats
Erythema, right ear moderate
8 Erythema, right ear, slight
Erythama, ear flap, left, alight
‘Ptyalism, stight-marked
Ptyal iam, moderate-marked
Ptyalism, modarate
Ptyalism, slight-moderats
Relaxad nictitating membrane, both syes, sitght
Injaction of sclera, Both eyes, alight

PRy
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DEOANDEDD AN EDO RN DN -
NAD = K o e e e et B e R e

Joia Abnormat nead movamnsnts, slight-moderata

. Food-1ike amesis, moderate-marked
Frathy emoals, moderata
Seft atoal, moderate
Food=1ike smesis, marked
Saft atoo)l, moderats-marked
Foocd-1ike emasis, slight-moderate
Ptyalism, s!ight-marked
Ptyxlism, slight-modarats
Ptyalism, alight
Excesgive lacrimation, left asya, slight
Injectian of sclera, laft ays, s|ight
Relaxed nictitating membrane, both ayes, slight
Injaction of sclara, both ayas, si{ght

(I B

MWW R DS~ U R R — - -
1

NEPRGWOIRWNAED - =

B YRR NPRN N TR U N

585-027 Onsat = Wesk first ocbservaed
sDuration = Weaek last obaarved
. Freguancy = Numbar of weeks ohsarvad
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Tabie 1 Cont. . Individua! Clinical Signs
° Femala
Group.
Dog . . . Waek of Study
Number - Onset - Duration Freguancy

Q mg/kg/da Lantral):

ane Thin, slight
Saft stool, slight-markad
Soft stool, alight-moderata
Diarrhga, moderate
Diarrhea, skiight
Soft stool, sltight
Food-1tke smasis, slight
Qcular discharga. right eye
injaction of sclara, right sye, slight
Relaxed nictitating membirane, both eyes, slignht
Enjection of sclara, both ayes, slight

mucoid, wmoderats

00— it DA S R — 8D
i

W — — O b @D

v B = ) G )

Soft stagl, siight-moderatas
Diarrhea, modarate

Soft stool, marked

Saft stool, moderate-markad
Soft stool, siight
Diarrhaa, slight

Food-tike amesis, slight .
Scars, ear flap, teft, multiplia, amall}
Excesstve lacrimation, right sys, siight

3022

bW LR —
1

~O @A D

NG —-R——=~nt

50 mg/kg/aay:

anzo Soft stool, slight-modacats
Diarrhea, siight-madarate
Soft stool, alight
Diarcrhea, slight
Soft stool, siight-markad

4 Excassive lacrimation, Dath eyes, slight

Exceszsive I1scrimation, bath ayes, moderate.
Excessiva lacrimation,. right sye. s)ight N

ChWwwWN = —
1
- B e NN R

3o Tat! bent, distal
Saft stool, stight-modarats
Diarrhea, slight-moderate
Giarrhea, moderate-marked
Soft stool, modarata
Soft stool, slight-marked
vVaginal discharga, grasn, yallow, slight
Ocular discharge, laft aye, mucoid, slight
Injaction of sclerz, left sys, siight
Qeular discharge, laft ays, mucoid, marked
Injection of sclara, Isft ays, modarate
Ralaved nictitating membrane, 1sft eye, sifght
Ocular discharge, ripht aye, mucotd, alight
Relaxad nictitating membrane, both syaes, siight
Ocular discharge, left ays, mucold, modarats '
Injection of sclera, !aft sye, sarked
Qcular dischargs, both syes, mucocid, siight
injection of 3clera, both syes, slight

[ I I |

3 RN ¥ I Ay R I A ]
DXL TN LDRLDALRRIDLERAR Dr~d~dwd—
- b e ()t mi B e B ) e N o O

100 mg/hg/day:

3018 . Soft stool, =iight-sarked
Discolored faces, red
B Mugoid diarrhes, marked
Soft staol, moderats
Soft stooi, slight-soderatas :
Emasis, red, material, mucoid, moderate
Mucatd disrrhes, soderate
Saft stoal, slight
Mucoid diarrhea, red, marked
Diarrhea, stight-godarate
Giarrnes, marked
Food=11kxe amesis, modecate
Ptyalism, alight

[N B}

i
Eall e E R I A N )
e N N = NN

~O AN BRU SN -

3ocza . Mo viziblae abnormalities
. Seft stool, slight-madecatas
Mucoid diarrhea, modaratas
Soft stoot, slight
Soft =ztoo!, moderatae
Ptyal lam, moderata
Ptyslism, stight

Nl — =W
LI I R |

A ~w—bw
B - LY

$85-027 Onset = Week first observed
Duration = Weak last observed ’
Fraquency = Numbar of weeks obsarved :



Tabls 1 Cont.

Individuai Clinical Signs
Feamala :

Group.,
Dog
Humber

Wask of Stud

Onset - Duratiaon

Fraquency

200 mg/kg/day:

623

400 _sg/hg/day;

3025

" . 3028

Soft stoal, modarate .

Frothy emesis, madarate

Oiarrnea, silight-moderate

Soft stool, slight- lncnrltn

Diarrhea, sllght

Soft stool, slight

Papiliomas, mouth

Ptyalism. moderate

Excessive lacrimation, left sye, slight
injection of sclara, both eyss, sitght
Excassive lacrimation, both syes, slight

Soft stocl, slight-modarzta

Food-1ihe emasis, moderate

Diarrhea, s)ight

Saft stool, slight

Oiarrnea. slight-mogarate

Soft stool, =slight-marked

Diarches, marked

Soft stoal, moderate

Ptyalism, slight-modearate

Ptyalism, xlight-markad

Ptyaltam, modesrate

Ptyalism, slight

Papilliomas, mouth

Excessive lacrimation, both eyss, siight X
Excassive lacrimation, left sys, moderate .
Exceanive lacrimation, right eya, slight

Excassive lacrimation, both eyes, moderate

Pupils dilatad, both syes. modecate

Dacraased activity®

-Abnoroal head movemants, siight-marked

Frembiing, modarate

Decreased activity, alight .
Abnormal hesd moveménts, moderats
Food~11ke smesis, modarats

Discolored fecss, rad

Mucoid diarrhsa, maderats

Diarchaa, siight-modersta

Emasis, d, matartal, sucoid, modarata
Frothy amasis, modarats

Fooad-1ike smasis, slight

Ptyalism, slight-macksd

Tocth probieams

Ptyaiism, moderats—sarked

Ptyalism, modeacate

Ptyaliam, slight-smoderata

Ptyalism, slight

Injection of sclera, 1aft aye, slight

Trembling®

Food-~11ke emesis, woderate-marked
Frothy asesis, marked

Diarrhea, slight .

Soft stool, slight-maderate
Mucoid diarrhsa, modarats—sarked
Food-Tike smesis, slight
Piarrhea, modarate

Foad-11ke smesis, moderate

Soft stoal, slight

Biarrhea, slight-soderats

Saft atogl, modearate

Ptyalism, slight-markad

Ptyalism, slight-moderats
Ptyalizm, modarate

Ptyatism, slight <
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Onset = Weak first ﬁbllfv.d

Quration = Wesk last observed

Fraquancy = Numbar of waehks abserved
a = Savarity inadvertently nat racarded '
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incidence of Microscoplc Coservations

Tarminal Sacrifice: Dogs
Tabie é;Cant. Famale
TISSUE 0 mg/kg/day 50 100 . 200 400
OBSERVATION {Contrel) mg/hg/day g/ hi/day mg/hg/day mg/ikg/day
) Dos SAC 0gs S5AC BasS SAC BoS SAC Das SAC
Adrgnal, Cortea {0} [§3) Q) (2) [{:}] 2) (0} (2) [} (2)
Within normal limits 0 2 1] 2 4} F4 s} 2 o s
Adremal, Madulla aj. (2} a) (2} {3} (23 {9) {2} {0) {2)
“Within normal 1imits o 2 o 2 [*] 2 [} 2 1] 2
Bgng -Marrow, Rib (o} (2) o) {2} (0) (2) (0} ) (o) (2)
within normat Itmits o 2 L] 2 a z a 2 a 2
Bone, Rib (0} 2) (o) (23 (9} {2) {0} (2} ). ()
wWithin normat! i{imits 0 2 Q 2 ] 2 [+] 2 a 2
Eye Q) (8] (Q) () (0} (0) (0} (1) () {0}
Within normal limits 1} 1 ] ' 1} 1} a ] i+ v}
Heart (0} (2) {a; (2) {0} (2) (o) (2) (0) (2}
within normal |imits 0 2 4] 2 0 2 a 2 0 2
Kidpey (0} (23 (o) (2} Q) (2} (a) (2) (0) 2y
Within normal lTimits ] 1 1] 0 o [ o 0 Q a,
Mtneralization, o] 1 0 2 1] -2 0 2 1] 2
- - -trace a i D 2 4] 1 1} 1 a 2
-mild 0 o 1] o 0 1 1] 1 o a
Liver . (9) (2) (0 (2) (0) (2} {3 (2) €2 {2}
Within normal limits a 1 o 2 a ] 0 2 o 0
Inflammation, frace - 2] 1 ] 0 a o ] ‘0 v o
Lymphocyttc infiltratiogn, trace a o ] 1] o 1 1] a 1} 1
vacuolar change, mila L] o 0 [¢] ] 1 0 ] 0 1
bmg ™ T 7 . war (2l {9y (2} ;) {ZF oy (2 (0) (3
Within normal Timits ] o o ] 1] 1 1] 1 1} 1
Intarstitial pneumonia, a 2 1] 2 o 1 0 1 o 1
. “trace 1} ¥ [+] 2 a a 1} 0 o 1}
-mitd a 0 I+] ] 1} 0 0 1 a 1
-moderate ] 1 1] L] 1} t o a a [¢]
Lymph Noda, Mesentaric (0) ) (G} (2) (0) (2} (0} (2) (0} (3]
within normal 1imits 2 2] 2 o 2 ] 2 1} 2
Lymph Node, Trachasbronchial () (2) {(n) (2) (o) (2 (o) {2) (0} (2)
Within normat Vimits a 2 [i] 2 Q F [4] 2 ] 2
Oral Tissues (o) (o) {a) (0) {0) (0} Q) o) (0} (B}
Lymphoid hyparplasia, moderate ] a i) 1] 0 ] o Q 0 1
Ovary Q) {2) (a) (2) {) (2} Q) (2) {0) (2)
wWithin normal limits [¢] 0 z 1] 2 1} 1
Minaralization, trace L] 1 0 [+ ] 1] o 0, 0 1] 1
Pancreas . {9) (2} Q) {2} (o) (2} {0) (2) (0) {2
Within normal Vimits 0 2 8 2 2 2 1} 2
Parathyrotd - {0) (2} ) {2) () 2) (o) (2) {0} (2}
Within normal limits 1] 2 (1] 1 a 1 Q 2 1} t
Cyst. o ] ] 1 a 1 o o 1] ¥
-tracs o n ] 1 o -3 o ¢] 0 1}
-mild o a L] 1] o H ] 0 o 1
Pituitary 10) (2) (@) 12} Q) (2) (a} (2) {0) (2}
Within normal limits o 3 Q 1 a 1 0 1 0 ‘9
Cyst, a ] 1] ] 1] 1 bl 1 a 2
-trace 14 1 ] 1] 0 1 0o L} 3] 1
~-mild o 1] .o 1 [} 13 o0 o 4] 1
Spleen [{:}] {1} £:3) £2) 0) {2) Q) (2) (0} (2}
Withtn normal 1imits 4] 1 1] t 0 2 o 2 ] 2
Fibrosis, miid a 0 ] 1 a 0 1] ] 1} [ 0
Pigmant, brown, trace a a 0 1 a 1] 0 0 0. 0
Thymus (a) (23 €0) (2) (0) (2) {0) (2} {0} (2}
Within normal 1imits ] 2 2 1] 2 ] 1
Atrophy. moderate 1] a [+ 0
Ihyroid ) {2) Q) (2) o) (2) {0) 12) Q) (2}
Within normal limits o F [+] z 0 2 0 2 ] 2
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OBSERVATION

0 ma/kg/day 50 [ 200 ° 400
(Cantral) mg/Kkg/day mg/kg/day mg/kg/day mg/ng/day
cos SAL DCs 3AC - DOS SAl 00s SAC 00s SAC

Adrenal, cortex

Witnla normal 1imits

Adrenal  Medulla
Wits - normal limits

Bore Marruw, Rib

wWithin normal timits

- Bune, Rib

Within normal Yimits

Epidigymis

Within cormal 1imits
Eve

within normal 1imits
Haart

Within normal 1imits
Mineralization, traca

Kidney
within naormal)l limits
Lympbhocytic infiitration,
Mineralization, trace

Liver
Within normat limits

Inflammation, acute, trace

Lymphocytic infiltration.

Lung
& Within normal 1imits

inflammaticon, chronic, miid
Intarstitial pneumonia. trace

Mineralization, trace

Lymph Noda, Mesantaric
wWithin normal imits

Lymgh Made, Trachegbronchiat
Within normat Timits

drel Tissues
Within normal limits
Papil loma

Pancreas
Within normal limits

)] {2) (a) (2) (0) {2) (0) (2) {0) (2)
o 2 o 2 G 0 2

0 2 z
103 (2} (@) (2) (a) {2) (0} (2) Q) (2)
0 ’ 2 i} 2

2 L+] 2 o 2 a

Q) (2) [C1]] .(2] (o} {2} Q) (2) Q) (2}
a 2 o 2 a 2 o 2 o 2

{0) {2) (0) 12} (o) (2) (a} {2) (0} {2}
a -2 a 2 o 2

(0} (2) {0) (2) (o) - (2} (o) (2) (o) (2)
a 2 0 o

() {Q} (0} ) {0} {0} {0) (%) (0} (1)
a 0 t a 1] ] i

9 o a
0y () (8) (2} 0y (2) {0y (23 {0y (2
n} 2 I 1 a 2 o 2 o 2
0 a i | 1 O 0. o (4] 1] 1]
0y (2) {0y () (0) () oy (2} (8) (2]
1] a Q 1 a o 0 a [u] 0
a o a a Q 1] 0 a g - t
v 2 1] 1 a 2 1] 2 e 2
Wi tzr 400 (2) er w10 L2y {0y (2)
1] 1 a 2 a | a 1 [1] 1
0 2] Q a 1] aQ 1) 0 Q 1
o ' a 0 0 1 o 1 a 9
(0 (2 {ay  (2y (o) () (B} . (2) (0} (2]
a 2 ] [+] 0 2 1] 1 a 1
Q 1] 1 Q 0 o] 0 1] o 1
[i] 1] 3} 2 a a o 1 o o
a 0 o [1] o a Es] a O 1

({1}] (2) {a) (2} n} (2) {0} {2) (9) (2)
0 5] 2 o 2 2 0 2

(o) (2) {0) (2} (0) (2) {0) (2) (o) (2}
0 2 o 2 1] 2 o H a 2

Do
-]

(G} (2} (0) (2) (G} (2) {0) {2} (0) (2)
¢} ’ 2 2 [H] 2

Parathyroid gy ~ (2} " (0) £2) () (2) (0) (2) [£1} (1)
Within normal timits o 2 a 2 0 1 1} i a 1
Cyst, tracs 1] (1] ] b ] a /] o 1 a a
Fatty infiltration, milg a i3 2 i a t 0 1] 0 [}

‘Pltultary - o {0) {2) {0) (2) (@) (2)  {2) (0} (2)
Within narmal timits [ ] 2 1] 2 v 2 ] 1} 1] 2
Cyst, . a 4] [} 0 14 1} 1] 2 0 0

-trace 0 1] 1] 1] [1] 0 0 ! [ ] 0
~mild 1] ] o ] 0 [} ] B 1] )]

Skaletal Muscie (o) (1} Q) {6) {0) {3} (0) (0} (0} (D)
within normal iimits o 1 a 1] a 1] L] 0

Solgen @ (Z) (@ () @ (D e @ e @
Within narmal Iimits 1] 2 D 2 0 F o 2 ] 2

Stomach (0) (a) ({:}) (Q) (o} (0} (0) 1) (o) {0}
Within normal limits 0 a o 1] ] 0 1} L] 0 o

Tastis (o) (2) {0} €2) {0} (2) {0) (2) {0) €2y
Within narmaid Vimits 0 2 a 2 ] 2 a 2 a 2

' ] 3

Thymus {0) (2} (0} (2) {0) (2} ) €2) (0) €£2)
Within normal }imits )] a 2 a ]
Atrophy, miid 0 4] a o a a 1] 0 43 1

Thyroid (@) £2) (a) (2} ({13 (zi (o) (2) () (2}
Within normal timits @ 2. 13 2 a 1 o 2 a 2
nineral‘zatign, trace aQ 1] (1] 4] 4] I' a a 0 1]

555-027 CODE: {) = NUMBER OF AMIMALS EXAMIMED

+: Data excerpted from the report, p. 36 -9/ (MRID No. 43514201).



13544

Chemical:

PC Code:

HED File Code
Memo Date:

File ID:

Accession Number:

011826

N.N-Dijethyl-meta-toluamide and other iso

080301

13000 Tox Reviews
08/04/95
TX011625
412-02-0004

HED Records Referenee Center
10/01/2001




